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Phosphorus metabolism and function in the nerv- 
ous system. L. G. ABoop aNp R. W. GERARD. 
Dept. of Physiology, Univ. of Chicago, Chicagc, 
Ill, 

Brains of pure-bred mice strains susceptible or 
non-susceptible to sound-induced seizures (cour- 
tesy of Dr. B. Ginsburg), were compared. Sus- 
ceptible brains were lighter, per body weight, than 
normals. Essentially no differences were found in 
glycolytic and oxidative rates and enzymes, but 
P metabolism was defective in the audiogenic 
animals during the susceptible period. ATP-ase 
activity was about 25% below normal, alkaline 
phosphatase 5% low (statistically signifivtant), 
the P/O ratios definitely below 2.0 rather than well 
above, and the turnover of labile phosphorylated 
intermediates (P**) definitely slowed. The content 
of phosphorylated intermediates, except for a 
slightly higher ATP and CrP, and the turnover 
of phospholipids, nucleins and phosphoproteins 
were normal. Liver glycogen was about half nor- 
mal in the susceptibles. Parasympathomimetic 
drugs inhibit the oxidative phosphorylation of 
rat brain and spinal cord in vitro; 10-‘m physo- 
stigmine or prostigmine over 50% and 5 & 10-‘m 
DFP completely, witheven 5 *% 10-°mM giving 20%. 
In vivo DFP, 2 Xups0, produced a third inhibi- 
tion; the other drugs a fourth or less. The appear- 
ance of convulsions with disturbed phosphoryla- 
tion—in audiogenic strains and in DFP poisoning, 
us well as in poisoning by cyanide and other 
metabolism inhibitors and in hypoxia and hypo- 
vlycemia—is suggestive of a significant relation- 
ship beyond the obvious one of energy-rich P 
heing split to support activity. Perhaps, as in 
niusele, over-activity accompanies lowered ~P. 
(Supported by ONR contract.) 


A method for producing shock following experi- 
mental myocardial infarction in the closed-chest 
dog. CLARENCE M. AareEss,* MARVIN J. RoSEN- 
BURG,* MAXWELL J. BINDER,* ABRAHAM SCHNEI- 
DERMAN,* Howarp I. Jacops* ANpb W. G. CLARK. 
Cardiovascular Lab., Veterans Administration Cen- 
ter, Los Angeles, Calif. 

A double-lumen metal catheter with an inflat- 

“ble rubber balloon near the tip, and with a sliding 


inner bore, has been devised for the injection of 
plastic microspheres, in diameters up to 600 micra, 
suspended in acacia of the proper specific gravity. 
The catheter is passed down the left internal ca- 
rotid artery to the aortic valves, as previously de- 
scribed for the open-chest dog (Am. J. Physiol. 
166: 603, 1951). The balloon, constructed to with- 
stand high pressures, is hydraulically inflated 
using physiological saline. The number, general 
distribution and the percentage of the micro- 
spheres entering the heart, as compared to the 
other major organs, has been studied, using I'*! 
labeled microspheres. Studies to date show that 
approximately 70% of the injected dose enters the 
coronary circulation. The remainder is filtered out 
largely in the skin and muscles, and only small 
amounts enter the kidney, brain and other organs. 
Graded myocardial injury can be produced by this 
technique. In the majority of instances, percent- 
age decreases in blood pressure comparable to 
shock levels in humans can be maintained for sev- 
eral hours before death occurs. The data suggest 
that the bead size is critical for the production of 
the blood pressure fall. A total of 45 dogs has been 
used. The technique described avoids the factors 
of trauma and hemorrhage inherent in opening the 
chest, and with experience, has proved most satis- 
factory. (Supported by the L. A. Heart: Associa- 
tion.) 


The contribution of vascular ‘hysteresis’ to blood 
pooling. Ropert 8S. ALEXANDER. Dept. of Physi- 
ology, Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

Previous investigations of splanchnic blood 
pooling produced by acute portal hypertension 
have shown that relatively small volumes of blood 
are pooled by simple elastic distension of the 
veins, while much larger volumes are pooled by 
some process which shows relatively slow equili- 
bration with portal pressure. The latter mechanism 
has been further elucidated by studying venous 
blood flow and pressure relationships in the intact 
splanchnic bed or in intestinal loops of anesthe- 
tized dogs. In addition, recordings have been made 
of pressure changes accompanying injections into 
intestinal veins immediately after occlusion of the 
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blood supply. The pressure-volume relationships 
observed in these experiments present further 
evidence that increase in venous pressure produces 
a progressive pooling of blood due to a gradual 
hysteresis-like distension of the vascular bed. 
Study of this mechanism during adrenaline infu- 
sion suggests that the smaller vessels make a sig- 
nificant contribution to this ‘hysteresis’ pooling. 


Adaptation of radiothermic wave band. FReEp- 
ERICK M. ALLEN. City Hosp., Welfare Island, 
wit. 

A method is described whereby electromagnetic 
waves in the radio frequency range can be em- 
ployed biologically with better localization and 
less disturbing heat effects. Experimental observa- 
tions in several animal species and possible clini- 
cal applications are illustrated. 


Response of rat temperature and respiratory rate 
to thermal stress, magnesium chloride and 
tetrazolium salts. SHANNON C. ALLEN AND VIC- 
tor E. Hau. Dept. of Physiology, Stanford 
Univ. School of Medicine, Stanford, Calif. 

On the hypothesis that CNS thermoregulatory 
centers respond to thermal stress with increased 
metabolic activity, tetrazolium salts were injected 
into unanesthetized, restrained, mature, male 
Sprague-Dawley rats. It was hoped that such 
centers might be located by differential deposition 
of colored formazans. It was found that the rat 
does not respond to increased environmental 
temperature by panting nor does it maintain 
normal rectal temperature at environmental tem- 
peratures beyond 34°C. above which rectal tem- 
perature rises sharply and almost linearly with 
rising environmental temperatures. Death occurs 
at rectal temperatures between 44 and 45°C. The 
only apparent heat defense mechanisms utilized 
are peripheral vasodilatation, and increased sali- 
vation accompanied by vigorous and frequent 
head washing with the forepaws. Intraperitoneal 
injections of isotonic MgCl. in concentrations up 
to 1.5 mm/kg. failed to induce panting at room 
temperature but did cause a marked drop in rectal 
temperature as did i.p. doses of 2,3,5-triphenyl 
tetrazolium chloride as low as 5.0 mg/kg. and Neo- 
tetrazolium, either i.p. or i.v., in doses as low as 
1.0 mg/kg. Formazan deposition was confined to 
the peritoneum and visceral organs in the case of 
both tetrazolium salts even with doses as high as 
20 mg/kg. It is concluded that the rat is not suit- 
able for investigations of response to high thermal 
stress and that the tetrazolium salts used do not 
reach the brain at non-toxic dose levels. 


Measurement of plasma volume in the dog with 
high concentrations of T-1824. Tuomas H. 
ALLEN AND Maanus I. GReGERSEN. Dept. of 

Physiology, College of Physicians and Surgeons, 

Columbia Univ., New York City. 
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Paired successive estimates of plasma volume 
in normal dogs indicate statistically that the vol- 
ume distribution is independent of the amount of 
T-1824 up to concentrations of more than 1 mg/ml. 
Greater concentrations, in the course of mixing 
in the blood of a dog, produce hemolysis; the 
extent of which can be detected by use of paper 
pulp extraction. This procedure separates the 
T-1824 from the hemoglobin, and the plasma con- 
centration of each material can then be measured 
photometrically without interference. Half of the 
circulating red cells are lyzed by amounts of 
T-1824, which ultimately reach a concentration 
of 1.6 mg/ml. of plasma. The hemolytic effect of 
T-1824 occurs in vitro as well as in vivo. However, 
thrice-washed blood cells in saline are 50% de- 
stroyed by only 0.02 mg. of T-1824/ml., which 
corresponds to the concentration of free dye in 
the plasma, when the total dye is 3.2 mg/ml. The 
human red cell is extremely resistant and either 
in plasma or in saline is not affected by 4 mg. 
T-1824 ml. The species difference in resistance to 
T-1824 suggests that the red cell membranes con- 
tain proteins of differing composition. 


Activity of electroplax of electric eel. Mario 
ALTAMIRANO-ORREGO,* CHRISTOPHER W. 
Coatrs,* Harry Grunprest, Davip Nacu- 
MANSOHN AND Irwin B. Witson.* Dept. of 
Neurology, College of Physicians and Surgeons, 
Columbia Univ., and New York Zoological So- 
ciety, New York City. 

Electrical activity has been studied in the whole 
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electroplax, as part of an attack on correlations 
of electrical and chemical processes in this highly 
favorable material. Single shock nerve stimulation 
is relatively ineffective, but a second stimulus 
soon thereafter to the nerve produces activation 
of the electroplax. The facilitation curve rises 
slowly, after a delay, reaching its maximum at 15 
msec.; decaying slowly (half-time about 60 msec.) ; 
remaining clearly measurable for more than 100 
msec. In slices, build up to slow repetitive stimula- 
tion demonstrates facilitation persistent for more 
than 1 sec. The facilitation curve is temperature 
dependent, the peak optimal at about 22°C. Its 
form is altered by inhibitors of acetylcholinester- 
ase. This class of compound also blocks activity. 
Unit responses to nerve stimulation are abolished 
by curare, but direct stimulation remains effec- 
tive. The resting potential of single units is at 
least 40 mv. 


A comparison of rates of incorporation of iron and 
of the a-carbon atom of glycine into hemo- 
globin. Kurt I. Attman, THomas R. Noonan, 
SANFORD C. SPRARAGEN AND Kurt SALOMON 

(introduced by Henry A. Buatr). Depts. of 

Radiation Biology and Biochemistry, Univ. of 
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Rochester, School of Medicine and Dentistry, 

Rochester, N. Y. 

The rates of incorporation of the a-carbon atom 
of glycine into hemin and globin have been shown 
to vary independently under such diverse experi- 
mental conditions as x-radiation and starvation 
(NOONAN, T. R., et al. Federation Proc. 8: 119, 
1919; RicumMonp, J. E. etal. J. Biol. Chem. 190: 817, 
1951). It seemed of interest, therefore, to deter- 
mine whether the rate of incorporation of iron 
in‘o hemin parallels the rate of incorporation of 
the a-carbon atom of glycine into protoporphyrin. 
For this purpose, young adult rats were injected 
intraperitoneally with a-C'-glycine (3 ue.) and 
with Fe® (0.5 we.) and were sacrificed at varying 
time intervals. For each time interval the pooled 
erythrocytes from 2 or 3 rats were used to prepare 
crystalline hemoglobin. An aliquot of this hemo- 
globin preparation was ashed and used to deter- 
mine Fe® concentration, while the remainder 
was used to prepare dimethy!protoporphyrin aud 
globin for the determination of C™ activity. The 
data indicate that the ratio of Fe®/protoporphy- 
rin-C™ activities remains nearly constant in the 
normal animal over a period of 48 hours after the 
injection of the isotopes. The greatest increase in 
isotope concentration in iron as well as in proto- 
porphyrin and globin occurs during the time inter- 
val between 24 and 48 hours after injection of the 
isotopically labeled materials. (This work was 
performed under contract with the U. S. Atomic 
Energy Commission at the University of Roches- 
ter Atomic Energy Project, Rochester, N. Y.) 


Mechanism of generalized motor reactions in 
cats under chloralose anesthesia. F.C. ALvorp, 
Jr. AND M. G. F. Fuorrss (introduced by D. 
McK. Rrocu). Army Med. Service Grad. School, 
Washington, D.C. 

Although sustained reflex actions are of major 
physiological importance, under anesthesia long- 
lasting reactions are impaired, and only brief 
reactions to sudden stimuli remain. Under chlo- 
ralose anesthesia, the reactions to sudden stimuli 
are not only highly concentrated in time, but also 
spread widely through the spinal cord and brain 
stem, so that generalized jerks of the musculature 
result. This generalized response follows the stim- 
ulus after a variable delay, ranging in most cases 
between 10-40 msec. In general the delay is shorter 
when the afferent impulses enter the c.n.s. at 
higher levels of the spinal cord or brain stem. The 
reaction to a particular stimulus may take place 
simultaneously in widely separated segments of 
the cord. The above time characteristics suggest 
that the development of sufficient c.e.s., not con- 
duction along central nerve pathways, is the prin- 
cipal cause of the delay. Indeed, some mechanism 
other than nerve conduction may be responsible 
for the spread, since excitation has been observed 
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to cross a complete spinal transection. Below ipsi- 
lateral spinal hemisection or contralateral hemi- 
decerebration or hemidecortication, a stronger 
stimulus is needed to evoke generalized responses, 
indicating that supraspinal centers influence its 
development. 


Organization in somatosensory systems. V. FE. 
AMASSIAN (introduced by A. A. Warp, JrR.). 
Dept. of Physiology and Biophysics, Univ. of 
Washington School of Medicine, Seattle. 

In addition to the familiar responses in somato- 
sensory areas I and II, longer latency (22-28 
msec.) responses occurred maximally in the som- 
esthetic association area in the lateral gyrus a few 
millimeters behind the ansate sulcus in cats under 
chloralose-tubocurerine. Stimulation of both cu- 
taneous and deep nerves from either forelimb or 
hindlimb on either side was effective. Maximal foci 
were almost identical for all four limbs but re- 
sponse shapes differed. Responses from stimula- 
tion of arm and leg subdivisions of somatosensory 
area I were similar in ‘ocation but differed in 
shape. Click and visual responses were also ob- 
served in this area. Complete blocking interaction 
(facilitation at longer test intervals) occurred 
between any pair of afferent inputs mentioned. 
Microelectrode recordings were made of single 
soma activity evoked by tactile or nerve stimula- 
tion in A-association cortex; S-somatosensory 
areas I and II; VP-thalamic ventralis posterior 
nucleus; R-pons, tegmentum and medial thalamic 
regions. (Significantly, some cells commence firing 
in the somatosensory areas under either barbitu- 
rate or chloralose anesthesia even before the peak 
of the primary positive response suggesting that 
they are partly responsible for the latter.) Any 
unit isolated in A or R, if fired from one limb, was 
fired by all, although in A-units latency and 
rhythm of firing sometimes differed. The receptive 
field for VP and S units was smaller and increase 
of latency with reduction of number of spikes/ 
discharge occurred when the margin of the unit’s 
receptive field was stimulated. R activity (latency 
7-14 msec.) reflects extreme subcortical afferent 
convergence (confirming MaGown etal.) but differs 
in organization from A activity. 


Calcium metabolism of growing and mature bone. 
JAMES 8S. ARNOLD (introduced by GrorGE Say- 
ERS). Radiobiology Lab., Univ. of Utah College 
of Medicine, Salt Lake City. 

A radioautographic study of the Ca-45 distribu- 
tion in the bones of growing and mature rats and 
rabbits has been made. Animals were given Ca-45 
intravenously in tracer amounts, and sacrificed 
over a period of 3 weeks. Radioautograms were 
made from 5-10 micron sections of the undecalci- 
fied bones. A clear picture of the pattern of bone 
growth on a histologic scale is demonstrated. Ion 
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exchange experiments on various areas of bone 
from the animals have been performed. The degree 
of in vitro exchangeability of the Ca-45 deposited 
in vivo is determined. The relative importance of 
ion exchange on the surface of bone salt crystals 
in growing and mature bone is evaluated. Ethyl- 
ene diamine hydrolysis and extraction of bones 
gives information about the relative amount of 
Ca-45 combined with the organic matrix at vari- 
ous time intervals after deposition. 


Dilating action of anoxia on pulmonary vessels. 
D. M. Aviano, Jr., A. Ceruertti,* J. ALANIS,* 
P. H. Butie* anp C. F. Scumipt. Lab. of Phar- 
macology, Univ. of Pennsylvania, Philadelphia. 
Dogs under morphine and chloralose that were 

subjected to the spontaneous inhalation of 5 or 

10% oxygen responded in the following manner: 

a) Pressure of the cannulated lobar artery in- 

creased by about 30 mm. H,0 for an arterial blood 

O. saturation of 60%. b) This pulmonary hyper- 

tension was caused chiefly by an anoxic rise in 

pulmonary flow. When the flow to the lung (one 
side) was kept constant by pumping the mixed 
venous blood from the right auricle to the pul- 
monary artery, the corresponding pulmonary ar- 
terial pressure decreased while the pressure of 
the other side that is supplied by its own heart 
increased, during anoxia. c) An isolated perfused 
lung showed vasodilatation when oxygen content 
of either the ventilating air or the perfusing blood 
was reduced. d) The observed pulmonary hyper- 
tension in anoxic intact dogs was the combina- 
tion of this local vasodilatation and of the in- 
creased pulmonary flow. The latter was elicited 
by the anoxic stimulation of carotid and aortic 
chemoreceptors and by the liberation of epineph- 
rine. e) The net effect of the above responses was 
reflected in the radioactive measurement of eryth- 

rocytes tagged with phosphorus® by means of a 

beta counter applied to the surface of the lung. 

This estimation of capillary blood volume in the 

lungs was observed to increase by about 10% 

during anoxia. All these results in dogs are dif- 

ferent from the reports that low oxygen content 
constricts the perfused pulmonary vessels of cats. 


Relationships between bulbar respiratory, vaso- 
motor, and somatic facilitatory and inhibitory 
areas. L. M. N. Bacn. Dept. of Physiology, 
Tulane Univ. School of Medicine, New Orleans, 
La. 

A series of 43 cats under various anesthetics 
were investigated using stereotaxically oriented 
bipolar electrodes with 5V 60 cps stimuli applied 
to various points in the medulla and lower pons. 
Recordings were made of the recurrently elicited 
kneejerk, respiration and blood pressure. The 
nature of the anesthetic was not found to affect 
the results significantly. The most frequent re- 
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sponse combination (45%) consisted of a vaso- 
pressor response and kneejerk inhibition, the next 
two most frequent combinations being slight 
expiratory apnea with kneejerk inhibition. and 
vasodepression with kneejerk inhibition. The three 
most common combinations of changes of all three 
functions consisted of a vasopressor response, 
slight expiratory apnea, and kneejerk inhibition 
(14%) followed by a combination consisting of 
vasodepression, slight expiratory apnea, and knee- 
jerk inhibition, this in turn being followed by 
the combination of vasodepression, midpositional 
apnea, and kneejerk inhibition. While brainstem 
vasomotor pressor point and kneejerk facilitatory 
point distributions were similar histologically 
they apparently were not identical since there 
was poor correlation of facilitatory effects with 
vasopressor effects. At the level of the facial 
nucleus in the lower pons there was a distinct 
grouping of points having a dorsal and ventral 
distribution in the medial reticular formation 
which when stimulated produced kneejerk facili- 


tation, forced expiration or inspiration, and vaso-& 


pressor effects while ventral and lateral to this 
area were grouped points which when stimulated 


produced kneejerk inhibition, apneas and vaso-f 
depression. Kneejerk inhibitory points were pre-f 


ponderant especially in the caudal medullary 
areas. 


Color of ultraviolet light. A. Bacnem. Dept. off 
Physiology, Univ. of Illinois, Chicago Profes-f 


stonal Colleges, Chicago, Ill. 
Experimental studies on ultraviolet color vision 


of young subjects and aphakics by means of af 


Kromayer lamp, a Noviol filter and a quartz 
monochromator verify Helmholtz’s statements 
concerning the reversal of the spectrum towards 
blue and the decreasing saturation towards shorter 
wave lengths. Both effects become noticeable at 
or below 391 mu. Spectrometric examinations of 
the fluorescence of the eye media refute Helm- 
holtz’s assumption that the retinal fluorescence 
is vesponsible for the lavender-gray of the ultra- 
violet light. Maximal bluish-white fluorescence 
occurs near 391 my and decreases rapidly towards 
shorter wave lengths. The author assumes that 
the fundamental color of short wave light i: 
indigo-blue. This blue is discolored near its center 
into violet either by a secondary maximum of 
Helmholtz’s red curve or by a red or purple modu- 
lator in Granit’s terminology. Spectroscopic ob- 
servations of protanopes and deuteranopes and 
reports on tritanopes give evidence for a red 
component of violet sensation. Further proof is 
offered by monocular adaptation to red and blue 
light (contralaterally controlled), which disposes 
of one or the other of the components of violet. 
The known facts of spectral saturation and hue- 
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dscrimination are in agreement with this assump- 
tion. Also the Briicke-phenomenon, as far as the 
shift from violet to blue with increasing illumina- 
tion is concerned, finds its explanation on this 
bas’s. The progressive lack of saturation towards 
siortest wave lengths may be due to the super- 
position of the short wave ends of Helmholtz’s 
3 color-curves or Granit’s dominators and modu- 
lutors. 


Fechner’s law as a dose-action law. A. BacHem. 
Dept. of Physiology, Univ. of Illinois, Chicago 
Professional Colleges, Chicago. 

Fechner’s Jaw, based upon the assumption of a 
constant Ai/i, was originally established as a 
straight line relationship between the logarithm 
of the stimulus and the sensation. Since Weber’s 
quotient was recognized as variable, Fechner’s 
semilogarithmic straight line was replaced by a 
sigmoid. Its point of flexion represents the mini- 
mum of Az/i. Houstoun has shown that the 
reciprocal of Weber’s quotient, 7/Az, fits the Gaus- 
sian curve of error and thus represents the prob- 
ability distribution of sensory response. In con- 
trast to Hecht, Houstoun, Hoagland, who 
attribute the probability distribution to a single 
factor (excitatory process, nerve fibers, synapses) 
the author makes the summation of many factors, 
or the superposition of several probability curves, 
responsible for the broad minimum of Weber’s 
quotient and the relatively straight sigmoid of the 
integral curves. Simple responses approach the 
non-threshold, fading-out reaction of single hit- 
or holistic-mechanisms. The author’s quantitative 
studies of muscular and glandular response to 
direct stimulation demonstrate reactions of this 
type. The complex mechanisms of sensation and 
homeostasis lead to drawn-out sigmoids with 
absolute thresholds. In the particular case of 
sensation, the all-or-none response of the nerve 
fiber and synaptic resistance account for the 
threshold; the excitatory process, the receptors, 
the nerve impulses and synaptic summation (sub- 
liminal fringe, occlusion) produce the relative 
linearity; the maximal response of these mecha- 
nisms causes the fading-out effect. The corrected 
Fechner law thus represents a complex dose-action 
relationship. 


Protective action of Dibenamine against the fatal 
outcome of hemorrhagic and traumatic shock 
in rats. Stuvio Barz, BENJAMIN W. ZWEIFACH 
AND EpuraiM SuHorr. Dept. of Medicine, Cornell 
Univ. Med. College, and The New York Hosp., 
New York City. 

Rats subjected to a standardized type of hem- 
orrhagic shock, using a self-infusion reservoir, 
and to trauma in the Noble-Collip drum, were 
given various doses of a Dibenamine derivative 
(S.K.F. 688A). The administration of 20 gamma 


v4 
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Dibenamine/100 gm. body weight, 30-60 minutes 
prior to bleeding, resulted in 100% survival as 
compared with 37.5% in normal controls bled in 
an identical manner. The administration of 5 or 
10 gamma Dibenamine was almost as effective. 
Dibenamine protected animals could be main- 
tained at drastic levels of hypotension (35 mm. 
Hg) with a minimum uptake of blood from the 
reservoir in contrast to controls which began to 
take up blood as early as 20 min. after reaching 
maximal blood loss. Infusion of all the blood with- 
drawn after 4 hours of hypotension restored the 
blood pressure of Dibenamine treated rats to 
normal levels almost immediately. Not only were 
Dibenamine treated rats found to be resistant to 
the deleterious effects of hemorrhagic hypoten- 
sion, but they could be recovered by the infusion 
of as little as 50% of the total blood withdrawn. 
A similar protective action was noted in rats sub- 
jected to 700 revolutions in the Noble-Collip 
crum. Dibenamine treated animals showed a 92% 
surviva! as contrasted with a 28% survival for 
control rats. The effects of nephrectomy and ad- 
renalectomy on the capacity of Dibenamine 
treated animals to withstand drum trauma and 
hemorrhage were also investigated. 


Enzyme assays in nucleated and non-nucleated 
erythrocytes. ALICE S. BAKER AND F. R. HUNTER 
(introduced by E. Newron Harvey). Dept. of 
Physiology, Florida State Univ., Tallahassee. 

It is known that nucleated erythrocytes con- 
sume oxygen at a higher rate than mammalian 
erythrocytes. To investigate this basic metabolic 
difference, a comparison of the activity of various 
enzymes is being made. As initial experiments, the 
activities of some enzymes in the Krebs cycle as 
well as those involved in the terminal steps of 
glycolysis were investigated. These included suc- 
cinic, malic and lactic dehydrogenases. A reaction 
between added ascorbate and hemoglobin made it 
impossible to interpret the data obtained from an 
attempt to measure the activity of cytochrome 
oxidase. Homogenates of human and chicken 
erythrocytes prepared by alternate freezing and 
thawing were used in these studies. Standard 
techniques for enzyme assays involving the use of 
a Warburg apparatus were employed. All determi- 
nations were made at 37° C. The data indicate a 
higher activity in chicken erythrocyte homoge- 
nates for the three systems studied. The micro- 
liters of oxygen consumed per 100 mg. dry weight 
of cells per hour for chicken and human erythro- 
cytes respectively are: succinic dehydrogenase 
52 and 4; malic dehydrogenase 58 and 8, and lactic 
dehydrogenase 43 and 11. These experiments sug- 
gest that the low rate of oxygen consumption of 
human erythrocytes may result from a low level 
of activity of some of the enzyme systems in these 








cells. Whether or not this is a consequence of a 
small amount of enzyme present, presence of 
inhibitors or some other factor such as instability 
of the enzymes in homogenates cannot at present 
be stated. (This work was aided by a contract with 
the Office of Naval Research, NR 120-077.) 


Influence of cortisone and ACTH on capillary 
permeability in rats under subnutritional condi- 
tions. THEODORE BaLourRDAS* AND ROBERT 
CHaMBERS. Dept. of Biology, New York Univ., 
New York City. 

In an attempt to ameliorate the abnormal mani- 
festations of the capillary vessels under subnu- 
tritional conditions, treatment has been done with 
cortisone and ACTH on rats under deficient nour- 
ishment. For this investigation the mesoappendix 
technique published by Chambers and Zweifach 
was used (Am. J. Anat. 75: 173, 1944). This bio- 
assay consisted of direct visualization of the 
capillary vessels of the rat mesoappendix and of 
the blood circulation within them. The exterior- 
ized mesoappendix was kept moist by a drip 
1% ash-free gelatin Ringer’s solution (37-38° C.) 
at pH 7.4. The rats were under subnutritional diets 
(protein-free diet, dextrose diet and other sub- 
nutritional diets) over a period of 2-12 weeks. 
The observation of capillary vessels of the exposed 
mesoappendix at various stages of the substarva- 
tion and at various times showed: /) increased 
epinephrine sensitivity from the normal 1:4 ml. 
to 1:5000 ml. and more; 2) increased permeability 
of the capillary walls, indicated by leakage of 
intravenously injected water blue; 3) slowing of 
the blood flow, frequent stasis, petechial hemor- 
rhages, dilatation, etc. These findings have been 
published (BaLourpas, THEODORE. Bull. N. Y. 
Acad. Med. 27: 386, 1951). These starved rats were 
given cortisone and ACTH administered inter- 
muscularly. The cortisone was injected in dosages 
of 1-2 mg. daily for 5-10 days; ACTH, in 50-100 
y (gamma) daily for 2-10 days until the micro- 
scopic examination. The starved animals treated 
with these hormones éxhibited a striking reduction 
of capillary leakage, a lowering of the epinephrine 
sensitivity, a betterment of the blood flow without 
stasis and petechial hemorrhages. 


Cardiac output (direct Fick) during graded exer- 
cise of normal dogs, dogs with deci eased cardiac 
competence, and with congestive failure. A. C. 
Barcer, V. Ricuarps,* J. METCALFE* AND B. 
GUnTHER.* Dept. of Physiology, Harvard Med. 
School, Boston, Mass. 

The ‘resting’ cardiac output of normal, trained 
dogs standing on the treadmill before exercise 
varied from 100-240 ml/kg/min. Cardiac outputs 
during a second rest period after 3 minutes of 
walking on the level were 100-200 (mean 156) 
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ml/kg/min. The higher and more variable initial 
values appear to be due to excitement. In this 
initial period of excitement CO had no regular 
relationship to oxygen consumption. Using the 
lower and less variable resting values for compari- 
son, graded exercise increased CO progressively 
to as high as 560 ml/kg/min.—a 4- to 5-fold in- 
crease over resting. The curve relating the normal 
dog’s CO to oxygen consumption during exercise 
has a slope remarkably similar to that of man 
and horse. After tricuspid insufficiency CO fell 
in the normal range (though on the low side), 
and increased 2- or 3-fold during moderate exer- 
cise. With heavy exercise CO leveled off at values 
about half the normal maximum. The resting CO 
of dogs with mild pulmonary stenosis and mild 
tricuspid insufficiency similarly fell in the low, 
normal range, and the maximum output was about 
half the normal maximum. Combined tricupsid 
insufficiency (severe) and moderate to severe pul- 
monary stenosis produced overt congestive failure, 
reduced resting cardiac output to between 85 
and 140 ml/kg/min., and abolished almost entirely 
the rise of CO during exercise. 


A caloric technique for measuring blood flow in 
feline bladder. Cart M. BaRLow* AND WALTER 
S. Root. Dept. of Physiology, College of Physi- 
cians and Surgeons, Columbia Univ., New York 
City. 

In cats under Nembutal anesthesia the ureters 
were ligated, and the bladders were exteriorized. 
Evaporation and heat loss were reduced by sur- 
rounding the organ studied and the controls, 
consisting of a rubber balloon or a freshly excised 
cat’s bladder, with rubber dam and cotton swath- 
ing. The increase in the temperature of a measured 
vo'ume of saline (20°-25° C.) introduced through 
the ~nulated urethra and remaining in the sus- 
pended viscus for a definite period of time was de- 
termined. At constant intravesical volumes the 
caloric exchange showed a linear relation to time 
when measured for separate periods of 1, 2, 3, 
4, and 5 minutes. The difference between the ca- 
loric exchange estimated under these conditions 
and that observed in controls containing the same 
volume of fluid and placed adjacent to the organ 
studied was assumed to represent the heat ex- 
change produced by the blood flow. This was 
tested by clamping the aorta or by inducing 
cardiac arrest. Kithe: of these procedures caused 
the heat exchange to decrease to the level shown 
by the excised bladder or rubber balloon. When 
the bladder volume was increased the caloric ex- 
change increased in a linear manner until the 
intravesical volume was sufficiently great to pro- 
duce an abrupt rise in the resting intravesical 
tension. Above this point a marked decrease in 
caloric exchange was noted. Further increments 
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(10-30 cc.) in volume produced hemorrhage into 
the bladder lumen, edema of the wall, and disrup- 
tion of the mucosa. 


Relationship of exposure to cold and radiation 
mortality. J.C. D. BARLow* aNp E. A. SELLERS. 
Dept. of Physiology, Univ. of Toronto, Toronto, 
Canada. 

The effect of exposure to cold on the mortality 
rate after acute subletha! radiation was studied 
in adult Wistar rats. Exposure to cold and radia- 
tion were arranged according to the following 
schedule: 1) exposed to normal environmental 
temperatures, irradiated and returned to normal 
temperature; 2) exposed to normal environmental 
temperatures, irradiated, and exposed to a cold 
environment (1-2°C.); 3) exposed to cold environ- 
ment for at least 6 weeks, irradiated, and returned 
to cold; 4) expused to cold environment, irradi- 
ated, and returned to a normal temperature. Rats 
were irradiated in randomly distributed groups 
and the radiation was carried out as rapidly as 
possible using a 200 kv. 15 ma therapeutic x-ray 
machine with suitable filtration. Exposure to cold 
in addition to the radiation increased the mortal- 
ity rate. When rats were acclimatized to cold, and 
returned to a normal environment subsequent to 
radiation, the mortality rate (28 days) was con- 
sistently less than in other groups. This indicates 
that acclimatization to cold increased the resist- 
ance of the animal to radiation as well as to cold. 
The long-term mortality of surviving rats has not 
been investigated, and the degree of protection 
afforded by acclimatization to cold requires fur- 
ther study. (This work was supported by the De- 
fence Research Board of Canada.) 


Oxygen delivery from erythrocytes polarographi- 
cally determined. J. Percy BAUMBERGER AND 
Gasor Markus.* Physiology Dept., Stanford 
Univ. Med. School, Stanford, Calif. 

The relative rate of transfer of oxygen from the 
erythrocyte to a region of zero oxygen tension has 
been determined from the oxygen diffusion-cur- 
rent at a dropping-mercury electrode in a polaro- 
graphic circuit. This transfer of oxygen may be 
comparable to the delivery of oxygen taking place 
in the tissues. The following factors affect the 
rate: pH, temperature and % saturation. The 
diffusion-current is greater for blood than for 
plasma at the same oxygen tension. That this dif- 
ference is due-to the excess of oxygen delivered to 
the electrode from the erythrocytes in the im- 
mediate neighborhood, is shown by the following 
observations. There is a linear relation between 
current and % oxygen saturation for any given 
blood sample. The oxygen-diffusion-current is a 
linear function of the red cell count when other 
factors are kept constant. Care must be taken to 
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measure the current at the plateau of the polaro- 
graphic oxygen wave rather than at a fixed ap- 
plied voltage, as the cells modify the conductivity 
and, as a consequence, the plateau is shifted to 
more negative applied voltages as the cell count 
increases. The oxygen delivery rate represents a 
functional measurement which may be useful in 
characterizing any particular blood sample with 
respect to this most important aspect. 


Hypophyseal involvement in response to O» at 
high pressure. JoHN W. BEAN AND Pau. JOHN- 
son.* Dept. of Physiology, Univ. of Michigan, 
Ann Arbor. 

The demonstration of adrenal reaction in ani- 
mals exposed to Oz at high pressure reported 
earlier (J. W. B. Federation Proc. April 1951) 
called for a reconsideration of the hypophysis in 
Oz poisoning. Young adult albino rats, hypophy- 
sectomized and controls, were repeatedly exposed 
to O» at from 70- to 90-lb. short periods (3-20 
minutes) once or twice daily for several days or 
weeks. CO: was continuously removed from the 
chamber by soda lime; temperature was held at 
approximately that of the room and decompres- 
sion was such as to avoid bubble formation. Al- 
though there was some individual variation, the 
data showed that hypophysectomy definitely de- 
layed the onset and decreased the severity of the 
acute neuromuscular response and convulsive 
seizures induced by OHP. The severity of chronic 
motor paralysis, commonly induced by repeated 
exposure to OHP, was reduced or their occurrence 
completely eliminated; dyspnea was much less 
severe and the mortality diminished. Hypophy- 
sectomy provided marked protection against pul- 
monary damage by OHP. Lungs of controls suc- 
cumbing to OHP commonly showed severe 
damage, hemorrhage, congestion and a liver-like 
appearance in parts or all of the lung, which fre- 
quently sank in H:O whereas those of hypophy- 
sectomized animals sacrificed under anesthesia 
were much dess severely affected, some remaining 
entirely clear despite a much more rigorous ex- 
posure to OHP. Lowered metabolism may explain 
in part the delayed onset of acute neuromuscular 
reactions in the hypophysectomized animals, but 
their greater resistance to chronic effects of O, 
poisoning, such as motor paralysis and lung 
damage, are not satisfactorily explained on this 
basis. 


RBC ergothioneine levels in experimentally pro- 
duced diabetes in rats. Ctarissa H. Brarry. 
Depts. of Biochemistry and Physiology, Univ. of 
Oregon Med. School, Portland. ; 

There has been considerable interest recently 
in the relationship of SH compounds to diabetes 

(Am. J. M. Sc. 219: 353, 1950; J. Lab. & Clin. Med. 
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37: 199, 1951) has reported abnormally high RBC 
ergothioneine levels in a few cases of diabetes 
mellitus. We have investigated RBC ergothioneine 
concentrations in rats made diabetic by experi- 
mental means. Because young rats were found to 
have significantly lower RBC ergothioneine levels 
than mature animals, the effect of diabetes was 
studied in mature rats whose ergothioneine levels 
were stabilized. Repeat determinations 1-2 weeks 
apart showed an average difference of only —0.15 
mg. % RBC ergothioneine (¢ = <1.0, n = 15). 
A 3-day fast produced a significant rise in RBC 
ergothioneine of +1.0 mg. % (t = 4.2, n = 12). 
Six sham operations caused no significant change 
in RBC ergothioneine (¢ = <1.0). The average 
RBC ergothioneine in 15 mature nondiabetic rats 
was 5.8 + 1.3 mg. %; a significantly lower level of 
4.2 + 1.0 mg. % was found in 8 depancreatized 
rats with nonfasting blood glucose concentrations 
higher than 280 mg. % (t = 3.1). The RBC ergo- 
thioneine in 12 rats decreased an average of 0.2 
mg. %, 8-12 days following the injection of suffi- 
cient alloxan to raise the blood glucose to 350-710 
mg. %. This was not considered to be a significant 
change (tf = <1.0). (Supported by the Diabetic 
Research Foundation of Portland, Oregon). 


Inhomogeneity of alveolar air: spot samples by 
catheter. A. A. BecHTEL (introduced by E. A. 
Reep). Dept. of Physiology, Hahnemann Med. 
College, Philadelphia, Pa. 

In dogs under Nembutal, two simultaneous 
samples from a single expiration drawn through 
catheters (without cuffs) from primary or second- 
ary bronchi show differences in composition even 
when the catheter tips are tied together at the 
same depth. The catheters are polyethylene tub- 
ing, 1.57 mm. o.d. Samples of about 3-cc. volume 
are drawn simultaneously by means of a double- 
bore stopcock sealed to a pair of sampling bottles. 
Dead space (0.2-0.4 cc.) is washed with late ex- 
pired air just before samples are taken. Analyses 
are done in duplicate on the Schobander }-cc. 
analyzer standardized against atmospheric air. 
Differences between duplicates averaged less than 
.04% for both CO2 and O2 in experiments sum- 
marized here. Differences between simultaneous 
samples through catheters tied together at the 
same level in a primary or secondary bronchus 
(5 dogs) averaged 0.10% COs» in 33 pairs with 
greatest difference 0.37%; 0.165% Oz in 28 pairs, 
greatest difference 0.63%. These values suggest 
actual differences in the composition of portions 
of the alveolar air. Pairs taken from catheters 
placed in a primary or secondary bronchus in each 
lung show differences (37 pairs, 7 dogs) averaging 
0.17% COs (maximum difference 0.74%) and 0.28% 
O-2 (maximum difference 1.00%). In a dog with a 
46-month-old ligature on left pulmonary artery 
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simultaneous samples from the 2 lungs gave differ- 
ences averaging in 3 end-expiratory pairs, 1.49 + 
038% COs, 3.42 + .24% Ov. On another day, with 
catheters in secondary bronchi, left and right 
lungs, the differences (4 pairs) averaged 0.89% 
CO: and 2.05% Ox. All differences were consistent 
with assumption of decreased gas transfer effi- 
ciency on ligated side. 


Gas exchange during respiratory arrest with deep 
O,. insufflation. A. A. BecuTeL* anp J. C. 
Scorr. Dept. of Physiology, Hahnemann Med. 
College, Philadelphia, Pa. 
Dogs have been maintained in respiratory ar- [ 

rest, without either normal or artificial respiratory 

movements, for as long as 7} hours, by Oz insuffla- 
tion of 3 1/min. delivered from a catheter tip near Ff 
the tracheal bifurcation. In the 73-hour dog, gas 

samples of 3-cc. volume were drawn into evacuated F 

bottles through fine catheters whose tips were P 

23” below the end of the O2 supply tube in a pri- 

mary (or a secondary) bronchus. Blood samples f 

were taken from the femoral artery and vein. Gas 

analyses were done on the Scholander 3-cc. ana- F 

lyser, with duplicate differences averaging 0.024% [ 

for this series. Van Slyke manometric determina- [ 


tions show that arterial blood O2 saturation was fi 


98.1% at 5 and at 6 hours, falling to 86.9% at 7, | 
and 83.7% at 7} hours, when heart beat ceased to | 
be palpable. (E.C.G., then showed ventricular fF 
ectopics.) Venous O2 saturation, at 5, 6 and 7 — 
hours was 36.6%, 31.4% and 22.5%. Venous CO, | 
exceeded 105 vol. % at 7 hours. A-V COs: difference 
had disappeared at 6 hours and had been reversed 
at 7 hours (ef. DRAPER AND WHITEHEAD, Anes- | 
thesiology 10: 54, 1949). The CO: at the site of gas | 
sampling was 4.39% after 5 minutes in respiratory 
arrest, 12.92% at 35 minutes, and 9.08% at 65) 
minutes. At 4, 5, 6, 7 and 7} hours, it was 1.76, F 
1.43, 1.40, 2.17 and 1.95%. It is evident that a steep F 
CO: gradient existed, from the site of sampling, P 
to the site of blood-gas transfer at the alveolo- [ 
capillary membranes. 


Effect of applied external pressure on cardio- iy 
vascular dynamics. JoHn R. Beem, Caru R. | 
Honic* AND Dean F. Davies. Hypertension 
Div., Dept. of Internal Medicine, Washington | 
Univ. School of Medicine, and St. Louis City 
Hospital, St. Louis, Mo. 
Effects of applied abdominal and peripheral ff 

pressure on cardiovascular hemodynamics and > 

respiration were measured by a photokymograph [ 

in 11 subjects in the resting horizontal position. f 

Ballistocardiographs were recorded by means of 

an electronic transducer, and blood pressures by 

a strain gauge with intra-arterial catheter. Photo- 

electric plethysmographs, electrocardiograms and 

pneumographs were recorded by the _ usual 
methods. Subjects were convalescent or preopera- 
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i 
tive, afebrile between the ages of 17 and 39 
who had no cardiac or pulmonary diseases. Trac- 
ings were taken during inflation of specially con- 
structed bladders about calves, thighs and ab- 
domen, to 100 mm. Hg; recovery tracings after 
release of pressure were taken frequently. When 


' both leg and abdominal bladders were inflated 
' the effects on cardiac output, blood pressure and 
: plethysmographs were greater than when either 
' leg or abdominal bladders were inflated alone. 


Cardiac output generally increased immediately 


' and systolic and diastolic blood pressures always 


| increased when the abdominal bladder was in- 


| flated alone or in combination with the leg blad- 
ders. Inflation of leg bladders alone had negligible 
> effect on cardiac output and slight transient effects 
© on blood pressure. Whenever leg bladders were 
filled, toe plethysmographs indicated congestion. 
Compensation occurred rapidly in all parameters 
; measured after the initial filling. On release of 
' pressure the effects noted were in the opposite 
E direction. Electrocardiographs frequently showed 


evidence of change in axis deviation when the ab- 


| dominal bladder was inflated. Pulse wave contours 


' usually showed a descent and deepening of the 


| dichrotic notch when the abdominal bladder was 
' inflated. This returned to its previous pattern on 
release of pressure. 


i Analysis of the kinetics and thermodynamics of 


the catalase-hydrogen peroxide system. RoLAND 

F. Beers, Jr.* AND IRWIN W. Sizer. Dept. of 

Biology, Massachusetts Inst. of Technology, Cam- 

bridge. 

Based on the findings (CHANCE, B. Acta Chem. 
Scandinav. 1: 236, 1947; Brrrs, R. F., Jr. anp 
I. W. Sizer. J. Biol. Chem. In press) that a) the 


: velocity constant, k,, for the breakdown of hydro- 
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gen peroxide by catalase, E;, is independent of 
substrate concentration and, that therefore 6) 
the observed relative concentrations of the free 
enzyme, E;, and the primary enzyme substrate 
complex, C1, are maintained constant by a steady 
state process, equations may be derived which can 
determine the magnitude of the rate of formation, 
k,, and breakdown, ke, of the primary complex. 
1. ky = k./2(Es/E:); ke = k./2(C1/E,). Since it 
can be shown that: 2. k, = 2kiko/(ki + ke), then 


| the ratio of contributions of each rate process to 


| ke/ky = 


the activation energy of k, is k2/k:. However, 3. 
E;/C,. Therefore, a measure of E;/C; as 


a function of temperature will establish whether 
| the activation energies of k; and kz are the same. 


By means of the notatin system, which was used 
to supply a constant source of hydrogen peroxide 
(CuHancE, B. Biochem. J., 46: 387, 1950), we have 
found in preliminary experiments no significant 
change in E;/C, over the temperature range of 
0°-50°, indicating that the activation energies of 
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the 2 rate processes are approximately equal to 
that of the over-all process, k,. The free energies 
and entropies of activation of the 2 rate processes 
differ by not more than 10%. (Work done under 
American Cancer Society Fellowship, recom- 
mended by the Committee on Growth of the 
National Research Council.) 


An approach to O, consumption of the “active 
protoplasmic mass” (APM). ALBERT R. BEHNKE. 
Naval Technical Unit, Heidelberg, Germany. 
Specific gravity and body water determinations 

provide an accurate measure of excess body fat 
and hence of the lean body mass (LBM), which in 
adults incorporates as a constant percentage the 
APM. Data obtained by Behnke and Welham, and 
Osserman ef al. on two groups of Naval personnel 
(123 total; av. age 29, ht. 176.3 cm., wt. 75.5 kg. 
LBM 638 kg., % fat, 16.5—about 4% higher than 
average for general population of same age) show 
that predicted BMR divided by 1.20 (Cal/kg. 
LBM), ‘K’, gives values for the LBM, 90% of 
which agree within +10% of the densiometric 
LBM. This implies proportionality between SA 
and LBM made possible by the manner of dis- 
tribution of relatively inert body fat in relation 
to LBM/ht. in the general population. LBM/ht. 
varies from 1.6 to 2.3 units as does SA. In the 10% 
divergent results, ‘off average’ individuals, meas- 
ured BMR is required to determine whether or not 
SA or LBM better represents ‘metabolic size’. 
Predicted ‘K’ for a group varies from 1.10 to 1.23 
depending upon the average fat content in rela- 
tion to age. Age and sex differences in adults can 
be accounted for mainly on the basis of variation 
of excess fat content, i.e. O2/kg. LBM is constant 
within limitations above outlined. Determination 
of standard (basal) metabolism makes possible an 
estimate of the LBM, its components, and those 
functions and entities which now in healthy adults 
are related to surface area, gross body weight or 
fractional powers of the body weight and which 
are subject to distortion by ‘off’ average body fat 
content in relation to LBM/ht. 


Colloidal salts as plasma substitutes. Vivian G. 
BEHRMANN AND FRANK W. HartMan.* Labs. 
of Henry Ford Hosp., Detroit, Mich. 

Since the macromolecular plasma extenders 
(dextran, polyvinyl pyrrolidone, pectin) resist 
metabolic degradation and show varying degrees 
of tissue storage, the search for a plasma substi- 
tute, at least partially utilized and less prone to 
storage, seemed worthwhile. A neutral colloidal 
salt of ammonium or an amino-acid base should be 
partially metabolized, thus sparing nitrogen and 
minimizing tissue retention. Acid hydrolysates 
(av. mol. wt., 50,000-60,000) of pectin and the 
mucilage plantago psyllium, prepared according to 
Pauling’s hydrolyzation method, have been con- 








verted with excess ammonium or amino-acid bases 
to neutral colloidal salts which are precipitated, 
washed, and desiccated with alcohol. These salts 
are stable, form clear solutions and are readily 
adjusted within physiologic limits of pu, viscosity, 
and osmotic pressure. Urinary excretion rates 
(dog) indicate that plantago is eliminated more 
rapidly than pectin although rabbits, injected 
tri-weekly with 3% plantago for 2-8 weeks, showed 
moderate storage up to 7-10 days but neither 
chronic retention nor enlargement of liver or other 
organs. Survival experiments less drastic than 
those of Govier were performed on thiobarbitu- 
rized dogs. Three hemorrhages, 1) 23-38% of body 
weight, 2) 70% of the first and 3) 48% of the first, 
each immediately replaced with a colloid salt in 
Ringer’s solution, were carried out at 30 minute 
intervals. The criterion for survival was 12 hours 
after the third replacement. Preliminary results 
show that pectin derivatives are more effective 
than plantago. Further studies to determine the 
relative merits of these colloidal salts as compared 
with other proposed plasma extenders are in 
progress. 


Blood flow and oxygen consumption of brain in 
relation to adrenal cortical action. JoHN R. 
BeRGEN,* CHaRLoTTE Hunt* anp Hupson 
HoaGianpn. Worcester Fndn. for Experimental 
Biology, Shrewsbury, Mass. 

Brain homogenates and slices taken from normal 
and adrenalectomized rats were found to show no 
differences in rates of oxygen consumption. In 
vivo studies, however, indicate a reduction in 
blood flow through the brain of 61% in adrenal- 
ectomized rats, and a decrease in brain oxygen 
consumption of 46%. Both differences are signifi- 
cant (P <0.005). The rate of blood flow from the 
left posterior facial vein draining the brain sinuses 
was measured after ligating all other veins from 
the head. Arterial-venous differences in blood oxy- 
gen content were made by the Scholander method. 
While more oxygen is removed by the brain from 
the slowly flowing blood in the adrenalectomized 
rats, the total reduction in blood flow is sufficiently 
great substantially to reduce the brain’s oxygen 
supply. The administration of 0.25 ml. Upjohn’s 
lipoadrenal extract to adrenalectomized rats re- 
stores in 2 or 3 hours the blood fiow to normal. 
Studies of effects of crystalline steroids are now 
under way. Elsewhere we have reported a slowing 
of the EEG in adrenalectomized rats and its resto- 
ration by adrenal cortical extract in amounts re- 
storing normal blood flow. The degree of slowing 
of the EKG is consistent with the view that it 
results from anoxia mediated by the slowed cere- 
bral circulation following adrenalectomy. (This 
work has been aided by a contract with the Office 
of Naval Research, and a cooperative project with 
the National Institute of Mental Health, U. S. 
Public Health Service.) 
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Pressure volume relationship and stress relaxa- 
tion in puimonary vascular bed of the dog. Erik 
BERGLUND* AND STANLEY J. SARNOFF (intro- 
duced by JAN NysBoer). Dept. of Physiology, 
Harvard School of Public Health, Boston, Mass. 
After ligating a large cannula in the main pul- 

monary artery and another in the left auricle, the 
mitral valve was occluded, and the cannulae were 
connected by nondistensible tubing to a, non- 
distensible syringe-driven pump system. The latter 
was filled with blood previously obtained from the 
same dog. Ventilation of these isolated lungs in 
situ was maintained by intermittent positive pres- 
sure applied to the airway through a tracheal 
cannula. Pressures were then measured in the pul- 
monary artery and left auricle as 20 cc. increments 
of blood were injected into the system at 10-second 
intervals. This was followed by 20 cc. withdrawals 
at 10-second intervals. Significant differences were 
noted between the injection and withdrawal 
curves. These differences were most readily ex- 
plained mainly by the phenomenon of stress re- 
laxation of the pulmonary blood vessels and left 
auricle. Supportive evidence for the occurrence of 
this phenomenon will be presented as well as 
reasons for believing that the withdrawal type of 
pressure volume curve is of greater physiological 
significance. The yield point, or that pressure 
above which stress relaxation occurs, was found 
to be between 15 and 30 mm. Hg. A proportionality 
between the pressure level and the degree of stress 
relaxation that occurred was established. Varying 
the temperature of the perfusing blood from 28.9° 
to 39.4° C. did not significantly alter the curves 
obtained. 


Effects of l-arterenol and /-epinephrine on the 
norma! and denervated kidney. Rospert M. 
BERNE. Dept. of Physiology, Western Reserve 
Univ. Med. School, Cleveland, Ohio. 

Studies were done on anesthetized (pentobarbi- 
tal or chloralose) and trained unanesthetized dogs 
with exteriorized bladders. The left kidney was 
denervated and the animal splenectomized 9-47 
days prior to the experiment. The right kidney 
served as a control. Diuresis was accomplished in 
the anesthetized dogs by normal saline and manni- 
tol intravenously, and in the unanesthetized dogs 
by hypertonic (1.5-2.0%) saline, water by mouth, 
or both. Creatinine and PAH were used to measure 
glomerular filtration rate (GFR) and renal plasma 
flow (RPF), respectively. Sodium was determined 
by a flame photometer using an internal standard. 
U.S.P. epinephrine, /-epinephrine, and l-arterenol 
were administered intravenously at rates of 0.2, 
0.5, 1.0, and 2.0 y/kg/min. L-arterenol in a dose 
of 0.5-1.0 y/kg/min. raised the GFR on the normal 
side but decreased it on the denervated side in the 
anesthetized dog. Larger doses of l-arterenol and 
all doses of l-epinephrine used had either no 
effect or decreased the GFR bilaterally. The un- 








Mare 


anest 
l-arte 
l-epit 
nervs 
neph 
espec 
and § 
l-arte 
stanc 
respo 
side. 
consi 
excre 


Elimi 
am 
Eu 

IR 
Ph 
Do 
Pre 

incre 
with 
ance 
and 

(PAE 

simp! 

mid 1 

CRw 

of Co 

and | 

There 

tratic 

0.09, 

porte 

level 
press 

but t 

antic 

folloy 
peaks 

the o 

PAH. 

distir 

The | 
decre 
tably 
that 
extre 
rapid 
inant 
large 


Effec 
bur 
LEE 
of ¢ 
In 

steroi 

activ: 
the pi 





1l- 


| 





March 1962 


anesthetized dog showed a similar response to 
l-arterenol but exhibited greater resistance to 
J-epinephrine RPF was depressed more on the de- 
nervated side with both l-arterenol and l-epi- 
nephrine, but the former produced a greater effect, 
especially in the unanesthetized dog. Urine flow 
and sodium excretion were usually decreased by 
l-arterenol and l-epinephrine, and in many in- 
stances in the presence of an elevated GFR. These 
responses were more marked on the denervated 
side. In some experiments where the GFR was 
considerably increased, urine flow and sodium 
excretion were augmented. 


Elimination (metabolism and excretion) of p- 
aminobenzoic acid by the dog. Karu H. Bryer, 
E.izABETH K. TiLuson,* Horace F. Russo,* 

YRACE S. ScHUCHARDT* AND ALice A. Pitr.* 

Pharmacology Section, Research Div., Sharp & 

Dohme,. Inc., West Point, Pa. 

Preliminary experiments confirmed the apparent 
increase in ‘p-aminobenzoate (PAB)’ clearance 
with time. This increase in PAB/creatinine clear- 
ance ratio (CR) has been ascribed to the formation 
and more rapid excretion of p-aminohippurate 
(PAH) which is not distinguished from PAB by 
simple analytical procedures. When neither bene- 
mid nor carinamide inhibited the increase in PAB 
CR we turned to the differential analytical method 
of Cohen and McGilvery to study the metabolism 
and excretion of PAB and, presumably, PAH. 
Thereby it was found that following the adminis- 
tration of PAB the actual PAB CR was less than 
0.09, instead of 0.3 or greater, as previously re- 
ported. With increasing synthesis and plasma 
level the clearance of apparent PAH was de- 
pressed in a manner similar to that for PAH per se, 
but the magnitude of the clearances was less than 
anticipated. Chromatographic analysis of urine 
following administration of PAB revealed two 
peaks: one corresponding to PAB analytically; 
the other identified as its glucuronide instead of 
PAH. The Cohen and McGilvery method did not 
distinguish between the two possible metabolites. 
The proportion of PAB to its glucuronide in urine 
decreased with time but was not influenced no- 
tably by carinamide or benemid. It was concluded 
that the renal clearance of PAB by the dog was 
extremely low and that metabolism to its more 
rapidly cleared glucuronide accounted predom- 
inantly for its elimination when administered in 
large doses to dogs. 


Effect of normal and modified bovine serum al- 
bumin on B-glucuronidase activity. A. L. Bry- 
LER* AND C. M. Szeco. Dept. of Zoology, Univ. 
of California, Los Angeles. 

In experiments designed to test the effects of 
steroid hormones in vitro on the B-glucuronidase 
activity of certain accessory reproductive organs, 
the possibility of employing bovine serum albumin 
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(Armour) to enhance the solubility of the steroid 
substances was examined. However, 0.1 % al- 
bumin itself when incubated with the crude en- 
zyme and phenolphthalein glucuronide at pu 4.5, 
increased the rate of hydrolysis’°39 %. Albumin 
(0.1%) completely restored the original glucuroni- 
dase activity of tissue homogenates which had 
been refrigerated for several weeks. In an attempt 
to characterize this albumin effect, the pH-activity 
curves for the enzyme with and without albumin 
were constructed. The comparison of the 2 curves 
revealed that the pH optimum for the glucuroni- 
dase was unchanged by albumin, but the shape of 
the curve was considerably modified. The albumin 
effect was most pronounced at pH 3.8 (+228 %) 
with a linear depression of the percentage differ- 
ence occurring as the pH increased to 6.0 (+2 %). 
Since this finding suggested that the albumin effect 
might be related to the dissociation of basic 
groups, the effect of amino-blocked and carboxyl- 
blocked albumin (furnished by Dr. B. Levedahl) 
was measured. Blocking the amino groups of al- 
bumin by acetylation resulted in 78 % depression 
in the original albumin effect, whereas blockade of 
the carboxyl groups by methylation enhanced the 
albumin effect 51 %. These results are interpreted 
to indicate that the ability of bovine serum al- 
bumin to affect B-glucuronidase is in some way 
related to the net positive charge on the albumin 
molecule. (This investigation was aided in part 
by a grant from the Cancer Research Coordinat- 
ing Committee, University of California.) 
° 
Respiration of rat thymus in relation to body 
weight: effect of adrenalectomy. Marion K. 
BIRMINGHAM AND MariE Louise DEesBARATS 
(introduced by OrviLLE F. DEeNstEpDT). Allan 
Memorial Inst., McGill Univ., Montreal, Canada. 
The rate of oxygen uptake of thymus suspen- 
sions in glucose-containing and glucose-free Krebs 
Ringer phosphate medium was determined in 47 
male rats weighing between 25 and 450 grams. The 
respiration rate decreased as the body size in- 
creased and was less well maintained in the larger 
animals. The absence of glucose from the medium 
did not affect the respiration rate of thymus sus- 
pensions from rats under 50 grams, but became 
inhibitory as the animals increased in weight. 
There was also a significant positive correlation 
between respiration rate per unit weight of thymus 
and thymus weight in animals weighing over 200 
grams, but not in rats weighing less, indicating 
that the respiratory activity of the thymus varied 
with its state of involution. Adrenalectomy, which 
caused an approximately twofold increase in thy- 
mus weight, was found to have no effect on the 
respiration rate in animals weighing between 50 
and 225 grams. (This work was supported by 
funds from the National Research Council of 
Canada.) 
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Upper lethal temperatures of some British Colum- 
bia fresh-water fishes. Epcar C. Buack. Dept. 
of Physiology, Univ. of British Columbia, and 
British Columbia, Game Dept., Vancouver, B.C. 
Using Hathaway’s method as modified by Fry 

and Brett, the upper lethal temperature was 

measured for 13 species of fish captured from 
southern Okanagan lakes during the summer 
months of 1951. Upper lethal temperature is here 

defined as the temperature at which 50% of a 

sample of 6-10 fish survived exposure to a given 

temperature for 24 hours. Fish were held at 11° C. 

till used. One temperature of acclimation was 

used for 9 species and 2 temperatures for 4 species. 

The approximate temperatures of acclimation (in 

parentheses) and the respective upper lethal tem- 

peratures expressed in degrees C. are: Kamloops 
trout fingerling, (11°) 24.0°; fine-scaled sucker, 

(14°) 26.9°; chub, (14°) 27.1°; silver-grey minnow, 

(14°) 28.3°; redside shiner, (14°) 27.6°; prickly 

sculpin, (18-19°) 24.1°; coarse-scaled sucker, (19°) 

29.4°; largemouth bass, (20-21°) 28.9°; squawfish, 

(19-22°) 29.3°; northern black catfish, (23°) 35.0°; 

yellow perch (22-24°) 29.2°; pumpkinseed, (24°) 

30.2°; carp, (26°) 35.7°. These data are compared 
with results obtained by other workers and with 
data for carbon dioxide asphyxiation curves de- 
termined for the same species under the same con- 
ditions. (This study was supported by a grant 
from the Natl. Research Council, Ottawa, 
Canada.) 


Some effects of CCK 179 and pentobarbital anes- 
thesia on renal function in dogs. WiLtu1am D. 
Buake. Lab. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. 

CCK 179 (kindly supplied by Sandoz Pharma- 
ceuticals) is a mixture of dihydrogenated ergot 
alkaloids. Experiments were carried out on trained 
female dogs whether or not pentobarbital was 
given. In some only excretion rates of ‘endogenous 
creatinine,’ sodium, potassium and chloride were 
estimated on urine samples collected at 1, 2, 4 
and 6 hours. In others urine collections were of 
short duration and the usual renal clearance tech- 
niques used to estimate filtration rate and plasma 
flow. To some dogs no water or salt was given 
(hydropenic), to others water (water loaded) or 
saline (saline loaded) was given by stomach tube. 
Anesthesia per se did not influence initial water or 
salt excretion in hydropenic animals but did bring 
about marked reduction in the excretion of these 
substances when either a water or saline load was 
imposed, i.e. anesthesia largely prevented the 
rapid elimination of administered water or NaCl. 
When CCK was given to anesthetized animals, ex- 
cretion rates of water, sodium and chloride in- 
creased significantly under all conditions. CCK, 
thus, elevated water and salt loss to above un- 
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anesthetized control rates in hydropenic dogs but 
in water and saline loaded dogs only restored ex- 
cretion rates close to unanesthetized control 
values. CCK appeared to have little effect on 
potassium excretion. In unanesthetized dogs the 
effect was variable. During anesthesia CCK may 
increase water and sodium output, in part, by 
blocking neural impulses to the kidney. 


Comparison of effects of epinephrine and nor- 


epinephrine on carbohydrate metabolism in the 

rat. WALTER L. BLoom* AND JANE A. RUSSELL. 

Dept. of Biochemistry, Emory Univ. School of 

Medicine, Ga. 

l-Epinephrine or /-norepinephrine, 0.2 mg/kg., 
was given subcutaneously to unfasted rats. In 
one series, the glucose and lactic acid concentra- 
tions of the blood were determined initially and at 
45, 90 and 180 minutes after treatment. After nor- 
epinephrine the maximum increase in blood glu- 
cose was less than one-third that after epinephrine, 
and no effect on blood lactic acid was demon- 
strated. Identical results were obtained in normal 
and in adrenodemedullated rats. In another series 
of normal rats, the gastrocnemius muscle, heart, 
diaphragm and liver were taken 4 hours after treat- 
ment for determination of total and of trichloro- 
acetic acid extractable glycogen. After epinephrine 
the glycogen of the gastrocnemius muscle and 
diaphragm was diminished; but norepinephrine 
was without effect on these tissues. In the heart 


both epinephrine and norepinephrine induced sig- § 


nificant increases in the glycogen content. No 
changes in liver glycogen were seen after either 


hormone. In fasted normal rats 4 hours after thef 


induction of hypoglycemia by insulin, the gastroc- 
nemius glycogen was diminished and that of the 
heart and diaphragm increased. In absence of the 
adrenal medullae, the glycogen of the gastroc- 
nemius muscle and heart was unaffected by in- 
sulin, and that of the diaphragm increased to a 
greater extent than in normal animals. The al- 
terations in glycogen content in all series of ex- 
periments were attributable almost entirely to 
changes in the trichloroacetic acid extractable 
fractions. It appears therefore that norepinephrine 
is not glycogenolytic in muscle, and that in ab- 
sence of the adrenal medullae, sympathetic stim- 
ulation by hypoglycemia does not result in the 
release of glycogenolytic quantities of epinephrine. 


Light scattering studies on myosin-adenosine 
triphosphate system. Jacos JOSEPH Buvum (in- 
troduced by T. BENZINGER). /hysical Biochem- 
istry Div., Naval Med. Research Inst., Bethesda, 
Md. 

Light scattering and dephosphorylation experi- 
ments on the ATP-myosin (Weber-Edsall type, 
.003-.02%, in .6m KCl, px 7.0, 10-3 m Cat*) system 
have been conducted, and analyzed by the Zimm 
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method. These show that when ATP is added to 
the protein solution, /) the protein mol. wt. is 
unchanged, indicating no ‘depolymerization into 
myosin and actin,’ and 2) the characteristic dimen- 
sion (L) is rapidly and significantly changed; 
with 4.0 x 10-4 m ATP, employing existing theory, 
this change seems to be an extension. After a cer- 
tain amount of dephosphorylation a substantial 
return toward the original L occurs. The kinetics 
of this return are strictly related to the concentra- 
tion of ATP still subject to ATPase action of the 
myosin. From separate experiments (no ATP) it 
appears that changes in pH (range 7-10) cause 
changes in L (constant mol. wt.) comparable in 
magnitude to those induced by ATP. They indi- 
cate that charge variation results in shape varia- 
tion, i.e., the particles are flexible, and deformable 
by electrostatic forces. Preliminary experiments 
indicate that protein extracted for 24 hours in- 
stead of 5 has a somewhat greater L and 5-fold 
greater mol. wt. but in response to ATP is in- 
distinguishable from the 5 hour product. The 
higher mol. wt. of 24 hour protein is widely con- 
sidered to result from an enrichment of myosin 
with ‘actin,’ supposedly a non-ATPase. Our re- 
sults suggest instead that the differences are 
caused by aggregation of the myosin. Parallel 
ultracentrifugal studies further characterize the 
myosin, and offer tentative support to the fore- 
going conclusions. 


Induction of experimental heart failure with ar- 
teriovenous fistulae. J. R. R. Boss, C. W. 
LILLEHEI* AND M. B. Visscuer. Depts. of Phys- 
tology and Surgery, Univ. of Minnesota Med. 
School, Minneapolis. 

One of the difficulties in the study of heart 
failure has been the absence of a satisfactory 
method for producing it in experimental animals. 
It was suggested that large arteriovenous fistulae 
be produced in dogs which would then be given 
sodium chloride orally in order to induce conges- 
tive heart failure. This was done by making aorta- 
caval, bilateral iliac, iliac-femoral, single iliac 
and bilateral femoral fistulae and then giving 
salt which in some animals exceeded 100 grams 
daily. Typical signs of congestive failure were 
seen, such as dyspnea, orthopnea, rapid weight 
gain, edema, ascites, venous pressure elevation, 
cardiac dilatation as well as other signs of failure. 
Some animals, especially the older ones and those 
with larger fistulae, went into failure without the 
administration of salt. A number of these de- 
veloped acute failure and died quickly. At autopsy 
the lungs were found to have a liver-like con- 
sistency and the bronchi and trachea contained 
a pink or red frothy fluid. This picture was also 
seen in the animals which died after showing 
failure for a longer period. Physiologic studies 
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showed that after the fistulae were produced the 
cardiac output (direct Fick), pulmonary artery 
pressure, venous pressure, blood volume and thio- 
cyanate space were increased but after signs of 
failure appeared the latter factors increased while 
the first two decreased. 


Succinic dehydrogenase in mitotically active and 
blocked embryonic cells. J. H. BopiNE. Zoologi- 
cal Lab., State Univ. of Iowa, Iowa City. 

A study has been made of the succinic dehydro- 
genase activity of the developing embryo of the 
grasshopper, Melanoplus differentialis. Enzyme 
activity of mitotically active as well as blocked 
embryonic cells has been measured. Marked differ- 
ences in enzyme activity are noted between active 
and blocked cells. Greatest activity seems present 
during the blocked or diapause state. Enzyme is 
located largely in the mitochondria while none has 
been demonstrated in nuclei. The action of various 
chemical reagents upon the succinoxidase activity 
has been studied. 


Calcium balance in the aged male. Morton D. 
Boaponorr,* Mary P. NicHoits* aNp NATHAN 
W. SuHock. Natl. Heart Inst., Natl. Insts. of 
Health, Bethesda, and Sec. on Gerontology, Balti- 
more City Hosp., Baltimore, Md. 

Metabolic balance studies were carried out over 

a 4-month period in 3 males aged 66, 73, and 81 

years. The subjects were all ambulatory and after 

detailed clinical and laboratory tests were judged 
to be free of renal, gastro-intestinal and bone dis- 
orders that might have affected calcium metab- 
olism except for x-ray evidence of minimal osteo- 
porosis. Balance periods of 7 days each were run 
at calcium intakes of 107 mg/day for 5 periods, 
849 mg/day for 4 periods, 1543 mg/day for 4 periods 
and 2494 mg/day for 2 periods. The calcium was 
provided in natural foods at all intake levels ex- 
cept the 2494 mg/day. All diets, urines and stools 
were analyzed for Ca, P and N. The caloric intake 
for all periods was 2600 cals/day and the nitrogen 
and phosphorous contents of the diets ranged fro:n 
13.6-16.5 gm/day and from 927-1931 mg/day re- 
spectively. All subjects were in positive N and 

P balance in all periods. All subjects were in nega- 

tive Ca balance at an intake of 107 mg/day (av. 

107 mg/day) even though the N and P balances 

were positive. With increasing levels of Ca intake 

the average Ca balances were +84, +160 and +354 

mg/day respectively although the storage of N 

and P remained essentially the same. No signifi- 

cant change in serum Ca; level (total) or daily 
urinary excretion of Ca were found with increased 
levels of Ca intake. 


Analysis of the electrolyte changes in rats during 
cold stress. WALTER M. Booker, Raymonp L. 
Hayes*, Frances Dent Da Costa*, WILLIAM 
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Jones*, RicHarp HiLL* aNnp Patrick Titus*. 
Depts. of Pharmacology and Oral Medicine, Col- 
leges of Medicine and Dentistry, Howard Univ., 
Washington, D.C. 

Preliminary experiments reported from these 
laboratories have shown that in both intact and 
adrenalectomized mice potassium rises in blood, 
in heart and in skeletal muscle during cold stress. 
During recovery periods (1-2 hours) the potassium 
decreases almost to comparable levels with un- 
stressed animals in the intact group, but fails to 
decrease in the same period of recovery in 
the adrenalectomized animals. Adrenalectomized 
animals, treated with cortisone show increases 
of potassium during stress periods, but there is 
some tendency to return toward normal (intact) 
levels during recovery periods. The changes in 
sodium are not outstanding in either intact or 
adrenalectomized animals except when cortisone 
is given; then there is increase in sodium in blood 
of intact animals. In the present series of experi- 
ments, using rats, attempt is being made to de- 
termine whether the increase in potassium in 
blood, heart and skeletal muscle curing stress 
periods represents release from some other source 
in the body or increase in renal] threshold to potas- 
sium. There is growing evidence that urinary 
potassium excretion decreases during stress and 
increases during recovery periods in_ intact 
animals. Cortisone apparently lowers the renal 
threshold to potassium during stress periods in 
both intact and adrenalectomized animals. In 
animals so treated there is less significant increase 
in blood and tissue potassium during stress 
periods. Experiments are underway to determine 
the significance of these observations. 


Effect of digoxin upon rate of shortening of myosin 
B threads. Witu1aAmM J. Bowen. Natl. Insts. of 
Health, U.S. Public Health Service, Bethesda, Md. 
ATP causes threads of myosin B to shorten and 

the rate is affected by several metallic cations. 

Now it has been found that the cardiac glycoside, 

digoxin, causes an increase in the rate of shorten- 

ing of myosin B threads made from skeletal 
muscle. This finding is based upon the study of 

143 pairs of threads. The experimental thread of 

each pair was made to shorten by ATP in the 

presence of one ug. of digoxin/ml. The other 
shortened in the absence of digoxin. The order of 
study of experimental and control threads was 
alternated with each pair. The mean amount of 
shortening of threads 30, 60, 90 and 120 seconds 
after the application of ATP was greater (P <0.05) 
in the presence than in the absence of digoxin. It 

has been shown (Bowen, Am. J. Physiol. 165: 10, 

1951) that the rate of shortening of myosin B 

threads proceeds at the rate of a first order chem- 

ical reaction. The time required for half reaction 
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is a measure of the velocity of a first order reaction. 
In the presence of digoxin the mean time required 
for half shortening was 45 seconds, while that in 
the absence of digoxin was 54 seconds. Since no 
carbohydrate metabolism is known to occur in 
myosin B threads, digoxin must produce its effect 
by altering the contractile proteins or the union 
between ATP and myosin B. 


Effects of controlled low oxygen breathing upon 
exchange of respiratory gases in humans. BEN 
VAUGHAN BRANSCOMB AND GEORGE W. WriGHT 
(introduced by J. N. StaNNARD). Dept. of Physi- 
ology, E. L. Trudeau Fndn., Saranac Lake, N.Y. 
Minute ventilation was maintained at a selected 

constant rate and tidal volume throughout each 

experiment. Each subject fasted 12 or more hours 
and was recumbent 60 minutes prior tc the meas- 
urements. Gas exchange was measured continu- 
ously by the open circuit method throughout the 
following consecutive periods: period A, respiring 
room air without controlled breathing pattern for 

20 minutes; period B, respiring room air (pO2 = 

148-153 mm. Hg) with controlled breathing pattern 

for 30 minutes; period C, respiring nitrogen-oxygen 

mixture (pO. = 105-115 mm. Hg) with controlled 
breathing pattern for 60 minutes; period D, respir- 
ing room air with or without controlled breathing 
pattern for 20 minutes. Arterial hemoglobin satu- 
ration was followed by oximetry and periodic 
direct measurement in several experiments. 15 
studies on 6 normal male subjects were made. Car- 
bon dioxide output remained remarkably constant 
throughout all periods. In the majority of the ex- 
periments there was a significant decrease of oxy- 
gen uptake during period C. This finding was not 
uniform as to quantitative aspects or repeat- 

ability. In 7 experiments the reduction of O» 

uptake was more than 10% of the control level, 

the greatest reduction being 40%. (Supported by 

contract N7onr-307, Task Order 3 NR 112-214 

with Office of Naval Research.) 

Effect of respiration on venous return to the heart. 
GERHARD A. BRECHER AND GEORGE MIXTER, 
Jr.* Dept. of Physiology, Western Reserve Univ. 
Med. School, Cleveland, Ohio. 

According to the classical aspiration theory, 
venous return increases with inspiration. The 
collapse theory of Holt as applied by Duomarco 
denies this possibility. The mechanism of venous 
return was studied in open and closed chest dogs. 
In open chest animals, changes in intrathoracic 
pressure were substituted for by direct aspiration 
at the peripheral end of the divided vena cava 
superior. Two distinctly different stages were ob- 
served when suction was applied to the peripheral 
end of the vessel. During the first, or ‘depleting,’ 
stage (characterized by a continuous reduction of 
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the vein’s filling state) outflow from the vein in- 
creased in direct proportion to the pressure gra- 
dient, while resistance remained almost constant. 
The second, or ‘collapsed,’ stage was only entered 
after the veins had emptied part of their content 
and assumed a reduced filling state during which 
outflow remained constant and resistance in- 
creased with greater pressure gradients. In closed 
chest animals, flow through the superior vena cava 
was measured with a differential flowmeter. With 
normal inspirations, flow always increased pro- 
gressively during the entire duration of inspira- 
tion due to depleting of the extrathoracic veins 
into the thoracic veins. Only toward the end of the 
inspiratory phase of forced, prolonged inspirations 
could the collapsed stage of the extrathoracic 
veins be reached, thus preventing a further flow 
increase. 


Electrocardiograms which represent projection 
of the vectorcardiogram on any axis of the 
Einthoven triangle. DANIEL A. Bropy,* Ropert 
C. Lirrte anp Haut S. Tacker.* Depis. of 
Medicine and Physiology, Univ. of Tennessee, 
Memphis. 

The ‘axostat,’ a new instrument developed in 
this laboratory, produces any desired number of 
interpolated leads between the standard bipolar 
extremity leads. Both arms and left leg are con- 
nected by means of low resistance electrodes to 
corresponding terminals of a balanced 3-phase re- 
sistance network consisting of a Y within an in- 
verted A. A sliding contact is adjustable to any 
position on the periphery of the network. Poten- 
tial differences between this contact and the center 
of the Y, after a predetermined amount of com- 
pensating amplification, are coupled to an elec- 
tronic electrocardiograph. Tracings obtained in 
this manner from electrical models and humans 
have been demonstrated to represent the projec- 
tion of successive cardiac vectors upon a line pass- 
ing from the center of the Y through the peri- 
pheral point. As anticipated, tracings made at 
0°, 60° and 120° are virtually indistinguishable 
from, respectively, leads I, TJ and III. Transition 
point electrocardiograms (derived leads in which 
the area under a particular wave or complex of 
waves is algebraically zero) have proved especially 
valuable: They appear to be exceptionally sensi- 
tive to most factors which affect the wave under 
consideration. They also indicate rather precisely 
the direction of the mean vector of the wave since 
the axis of the lead is at right angles to the mean 
vector. Such information regarding orientation 
greatly reduces the amount of planimetry required 
in accurate calculation of ventricular gradients. 
(Supported in part by a grant from the Memphis 
Heart Association.) 
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Temperature changes in humans during exposure 
to a lowered partial pressure of oxygen in a cool 
environment. ARNOLD L. Brown, Jr.,* GORDON 
F, VAWTER,* AND JOHN P. MARBARGER. Aero- 
medical and Physical Environment Lab., Univ. 
of Illinois, Chicago. 

Combined influence of reduced oxygen tension 
in inspired air with simultaneous exposure to cool 
environments has been demonstrated on small 
animals. In such experiments the rate of decrease 
in body temperature is greater than that which 
occurs during exposure to the same temperature 
in the presence of normal oxygen supply. Similar 
results have been reported in dogs and on a limited 
number of humans. A study of the effect of hypoxia 
on temperature regulation in normal humans dur- 
ing exposure to a cool environment was accom- 
plished by subjecting two groups, numbering 10 
unciothed subjects each, to an environmental 
temperature of 50°F. for 90 minutes. Group I 
subjects breathed room air so that the arterial 
oxygen saturation was normal, while that of group 
IT was reduced to between 68 and 85% as measured 
by an oximeter. This was accomplished by reduc- 
ing the barometric pressure in the cold room. At 
the end of 90 minutes, subjects in group II 
breathed 100% oxygen’ Measurements were made 
of skin and rectal temperature, heart rate and 
blood pressure. Significant differences between 
groups I and IJ could not be demonstrated. Rectal 
temperature in both groups decreased 2° F. and 
skin temperature 12°F. Rectal temperature in 
some of the subjects in group IT increased 0.2° to 
0.3° F. following administration of 100% oxygen. 
This was attended by violent shivering. No out- 
standing changes occurred in blood pressure or 
heart rate. Human studies reported herein are at 
variance with similar extensive studies on animals. 


Venous pressure during exercise in man: relation 
to blood volume, cardiac competence and pul- 
monary pressure. E. Brown, J. Hopper, Jr. 
AND J. D. LANGE (introduced by J. J. Sampson). 
Div. of Medicine, Univ. of California School of 
Medicine, San Francisco. 

In 17 experiments on healthy subjects, 10 on 
patients with diseases involving the left ventricle 
primarily (group A) and 19 on patients with either 
pulmonary disease or mitral stenosis (group B), 
the following were carried out: After subjects 
rested 30 minutes, blood volume was measured, 
using T-1824 and carbon monoxide. Venous pres- 
sure (V.P.), pulse rate, respiratory rate and depth, 
and chest position were recorded continuously 
during a) 5 min. of rest, b) 5 min. in which approx- 
imately 3500 foot-pounds of external work was 
performed (weight lifting in foot treadle), and 
c) 5 min. recovery. Resting V.P. exceeded 150 mm. 
saline in only 3 experiments involving hyper- 
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volemic cardiac patients. In healthy subjects, 
V.P. increased during exercise (maximum 75 mm. 
saline), remained elevated or fell considerably 
during exercise, but always fell to resting level or 
below within 60 sec. after stopping exercise. In 
group A patients, V.P. rose abnormally only when 
blood volume exceeded 20% of predicted normal; 
in group B, no correlation was found between blood 
volume and response of V.P. to exercise. In 2 
patients, the height of the V.P. rise during exercise 
was reduced following reversion from auricular 
fibrillation to sinus rhythm. The presence and 
severity of pulmonary hypertension was reflected 
by the V.P. response to exercise in 5 of 6 patients 
whose mean pulmonary arterial pressures, meas- 
ured directly, were between 17.5 and 58.5 mm. Hg. 
The results support the concept that whereas in 
cardiac patients resting V.P. may relate to blood 
volume, changes resulting from exercise are more 
dependent on the competence and work load of 
the right ventricle. 


Carbon dioxide tolerance of the dog heart. E. B. 
Brown, JR. AND FLETCHER A. MILLER.* Depts. 
of Physiology and Surgery, Univ. of Minnesota, 
Minneapolis. 

Electrocardiograms, arterial blood pu determi- 
nations and blood pressure recordings were ob- 
tained on dogs before and at intervals during a 
gradual increase in the carbon dioxide concentra- 
tion of the inhaled gas mixture. The increase in 
CO, concentration was continued until cardiac 
arrest occurred. When severe respiratory depres- 
sion became evident, the CO» in oxygen mixture 
was supplied by artificial respiration. This usually 
occurred when the CO, concentration exceeded 
60%. When the CO» concentration was increased 
at a rate of approximately 1% per minute the 
average concentration at cardiac arrest was 85%. 
Arterial blood px decreased from the average con- 
trol value of 7.39 to 6.43 on the last sample drawn 
before cardiac arrest. Heart rate decreased from 
an average of 172 on air to 136 on 50% CO: to 73 
at the time the last electrocardiogram was made, 
which in some instances included the last heart 
beat. A slight but regular increase in P-R interval 
appeared as the CO: concentration reached very 
high values. Little or no change in QRS interval 
was noted. No arrhythmias appeared on the high 
CO>2. Blood pressure remained high, usually above 
control levels, until a CO2 concentration of ap- 
proximately 70% was reached when it started to 
decline and fell precipitously as the CO2 concen- 
tration exceeded this level. Three dogs breathed 
CO; in excess of 90% for periods of 4 to 9 minutes 
before cardiac arrest appeared. 


Application of infra-red CO, analysis to lung com- 
partment estimation. E. S. Brown (introduced 
by H. L. Wurte). Div. of Anesthesiology, Wash- 
ington Univ. School of Medicine, St. Louis, Mo. 
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A continuously recording CO: analyzer has been 
utilized in conjunction with simultaneous pneumo- 
tachograph recording to measure functional lung 
compartments in normal and abnormal subjects. 
Methods of estimating physiological dead space, 
‘kinetic dead space,’ and alveolar space from these 
data are discussed. Changes in the calculated func- 
tional residual lung volume from the continuous 
CO, records have been correlated with those ob- 
served by flow meter and spirometer. Physiological 
dead space increases with increasing tidal volume 
and with increasing functional residual volume. 


Purification and properties of lipemia clearing 
factor. Ray K. Brown, Epwin Boy ie, JR. AND 
Curist1AN B. ANFINSEN, JR. (introduced by 
James A. SHANNON)s Sec. on Cellular Physiology, 
Natl. Heart Inst., Natl. Insts. of Health, Bethesda,, 
Md. 

Heparin and the synthetic anticoagulants Tre- 
buron and Paritel upon injection produce a rapid 
clearing of the turbidity of lipemic plasma. 
Plasmas, withdrawn following heparin injection 
in normal cats, dogs, rats and humans, cause the 
in vitro clearing of lipemic plasmas at a rate pro- 
portional to the amount of heparin administered. 
No species specificity was observed in these carni- 
vores. NIH strain rabbits produce little or no 
clearing factor. The turbidity and ultracentrifugal 


appearance of hypercholesterolemic rabbit plasma. 


lipoproteins are only minimally altered by active 


preparations, whereas dog plasma lipoprotins are § 


markedly altered. Heparinized blood perfused 
through the isolated hind limbs of rats contained 
no clearing factor. The organs producing clearing 
factor have been investigated both by perfusion 
and by in vitro incubation techniques. This clear- 
ing factor (dog plasma) has been partially purified 
by low temperature ethanol fractionation and falls 
in Fraction IJJ—1, 2, 3 using Cohn’s methods 6 
and 9, or 10. The activity is destroyed by heating 
3 minutes at 58° C., by chymotrypsin digestion, 
and by sodium chloride concentrations greater 
than 0.5 m. The activity withstands dialysis and 
lyophilization. Activity was determined by the 
rate of clearing of dog alimentary lipemia serum. 
The purified material does not clear ultracentrif- 
ugally floated lipoproteins of density less than 
1.006 unless a substance present in the infranatant 
is added. 


Age changes of total body fat in normal adult men. 
JosEF BrozEK AND ANCEL Keys. Lab. of Physio- 
logical Hygiene, Univ. of Minnesota, Minneapolis. 
It has been shown (Science 112: 788, 1950) that 

middle-aged business and professional men of 

standard weight for age and height differ in their 
body composition from college students in their 
early twenties. There was a marked increase in 
the fat content of the body, estimated from the 
specific gravity. This trend has been studied in 
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age groups 18-22 (N = 41), 23-27 (N = 24), 43-47 
(N = 21), 48-52 (N = 56), and 53-57 (N = 21). 
Each sample consisted of individuals with a body 
weight within +-10% of the standard weight. In 
all samples the average weight coincided very 
closely with the standard. The average specific 
gravity (obtained by using 1.5 1. as the value of 
residual air) decreased throughout the age range 
studied with the values of 1.082, 1.078, 1.048, 1.045, 
and 1.044, respectively. The trend is somewhat ex- 
aggerated because the value of the residual air 
also increases with age. Additional data will be 
presented with actual values of residual air de- 
termined at the time of underwater weighing. The 
increased fatness was reflected in thicker skin- 
folds and in a decreased difference between the 
circumference of the chest and the abdomen. The 
trend was evident also in data on submarine per- 
sonnel, made available by Dr. Sarkis 8. Sarkisian. 
For age groups 18-22 (N = 82), 23-27 (N = 72), 
28-32 (N = 20) and 33-37 (N = 5) the specific grav- 
ity values were 1.063, 1.058, 1.058 and 1,044. (Sup- 
ported by a grant from the U. S. Public Health 
Service.) 


Malonate inhibition of egg cleavage and its re- 
versal by succinate, fumarate and ATP.- Man- 
FRED Brust AND RoBERT C. BARNETT (intro- 
duced by C. L. Prosser). Marine Biological 
Lab., Woods Hole, Mass.; Committee on Physico- 
Chemical Biology, Univ. of Iilinois, Urbana; 
and Dept. of Physiology, Univ. of Chicago, 
Chicago, IIl. 

It has been shown that the division of Arbacia 
eggs is inhibited by low oxygen tension. This in- 
hibition is completely reversed by added adeno- 
sine triphosphate (ATP) (Barnett, Federation 
Proc. 10: 9, 1951). ATP is believed to be mainly 
produced through the Krebs tricarboxylic acid 
cycle in aerobic organisms. It was therefore con- 
sidered of interest to test the functional signifi- 
cance of the Krebs cycle in egg division by means 
of malonate inhibition, and succinate and fuma- 
rate counteraction to malonate. Two extreme cases 
of respiratory response to fertilization were in- 
vestigated: Arbacia, an echinoderm, which shows 
an increase in oxygen consumption, and Chaetop- 
terus, an annelid, which shows a decrease. ATP, 
inorganic pyrophosphate, adenylic acid, and the 
sodium salts of malonic, succinic and fumaric 
acids were added to 0.1-0.2 per cent (by volume) 
suspensions of washed Arbacia and Chaetopterus 
eggs. Division of Arbacia and Chaetopterus eggs 
was completely inhibited by 0.1 m malonate in sea 
water adjusted for isotonicity. Malonate, at the 
same concentration, when added directly to sea 
water (hypertonic) was 50% less inhibitory. In 
both species of eggs isotonic succinate and fumar- 
ate, 2.7 X 10° m, completely reversed the inhibi- 
tion of division caused by malonate. ATP, 1:8 — 
5 X 10% m, incompletely reversed malonate in- 


AMERICAN PHYSIOLOGICAL SOCIETY 19 


hibition, whereas inorganic pyrophosphate and 
adenylic acid showed no counteraction in both 
species. These results may be tentatively ex- 
plained by postulating at least two systems neces- 
sary for division, namely: an ATP generating 
system, or systems dependent upon ATP; and a 
synthetic system dependent on the Krebs cycle 
for the production of one or more substances neces- 
sary for division. 


Studies on optical properties of active nerve. S. H. 
BRYANT* AND JULIAN M. Tostas. Dept. of Phy- 
stology, Univ. of Chicago, Chicago, Ill. 
Following the detection of changes in optical 

properties of polarized nerve we have begun to 
study optical changes resulting from impulse con- 
duction. Using white light impingent upon the 
surface of whole frog, spider crab and carcinus 
nerves, changes have been measured in the amount 
of light deviated (scattered, reflected, etc.) by 
the nerve at a right angle to the incident beam. 
It is hoped that ultimately such experiments will 
yield information concerning changes in ultra- 
structure accompanying activity. Results to date 
confirm the findings of Hill (J. Physiol. 1950) that 
the amount of light scattered by crab nerve 
changes as a function of activity. In addition, a 
similar phenomenon has been found using whole 
frog nerve (sheath intact). It is also found that the 
amount of physical stress (stretch, etc.) applied to 
the nerve influences the direction and quantity of 
the change. In a lax nerve (Carcinus) activity is 
accompanied by a dominant decrease in scatter- 
ing. In a stretched nerve activity is accompanied 
by a dominant increase. Changes have been con- 
vincingly and repeatedly seen with a single stimu- 
lus. The interpretation of these findings will be 
discussed. 


Bone carbonate turnover. Donatp L. BucHAaNANn 
AND AKIRA Nakao (introduced by Henry T. 
Ricketts). Div. of Biological and Med. Research, 
Argonne Nat. Lab., Chicago, IIl. 

Adult rats and mice and infant mice were ex- 
posed in chambers for periods up to 6 months to 
air which contained C4O2. Control of the exposure 
conditions maintained a steady specific activity 
(s.a.) in the CO,-bicarbonate system of these 
animals. In mice born in the labeled atmosphere, 
and raised there for periods of 1-6 months, the 
bone carbonate s.a. was constant at approximately 
70% of the computed steady state s.a. of alveolar 
CO:. Assuming this constant s.a. in growing bone 
to represent isotopic saturation, the carbonate of 
adult mouse and rat bones became 30% saturated 
in a week but only 40-45% saturated in 3 months. 
The uptake curves did not differ significantly be- 
tween rats and mice nor between different bones 
in the rat. Exposures of partially grown animals 
showed that growth greatly stimulates the turn- 
over of pre-existing bone carbonate presumably 
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because of structural rearrangement accompany- 
ing the growth process. In experiments where mice 
were exposed for various times and then analyzed 
at intervals following the exposure it was found 
that the long-term retention of isotopic carbonate 
in the entire skeleton was approximately pro- 
portional to the duration of the exposure regard- 
less of the age of the animals when exposed. It 
may be concluded that the carbonate in new bone 
arises wholly or largely by incorporation of soluble 
inorganic carbon into precipitating bone salt, but 
that once laid down, a large fraction of such car- 
bonate exchanges very slowly with the CO:- 
bicarbonate system. 


An analysis in depth of auditory and optic poten- 
tial fields of cerebral cortex. NATHANIEL A. 
BucHWALp* AND BERRY CAMPBELL. Dept. of 
Anatomy, Univ. of Minneosta Med. School, Min- 
neapolis. 

The spatial and temporal distribution of the 
potential fields of the layered structure of the 
cerebral cortex may be studied by deriving iso- 
potential contour maps from families of potentials 
recorded at various depths by probing electrodes. 
The potentials are evoked by single stimuli and 
recorded as oscillographic traces. The maps allow 
analysis of the variation of positive and negative 
potential loci with depth and time beneath a single 
point on the cerebral surface. Series of maps made 
beneath different points on the surface show areal 
patterns. The technique for the study of the re- 
stricted geometry of the cerebral cortex has been 
derived from the method of contour mapping of 
potential fields within the spinal cord (CAMPBELL, 
Anat. Rec. 91: 77-88). Contour maps of the poten- 
tial fields evoked by stimulation of the optic nerve 
in cats and recorded from several locations in the 
visual area as well as similar maps illustrating the 
potential field evoked by auditory stimulus 
(clicks) in the center and edge of the auditory area 
will be presented and discussed. Histological loca- 
tion of the needle electrode tracks permits correla- 
tion of potentials with cortical structure. 


Pharmacologic studies on the canine tremor syn- 
drome (motion picture). Cart A. BunpE, BENE- 
pict EK. ABREU,* GEORGE R. BurcH* aNp ALICE 
B. Ricuarps.* Research Dept., Pitman-Moore 
Co., Indianapolis, Ind. 

Examples are shown of a canine tremor syn- 
drome resembling Parkinson’s disease in man. 
Several cases are demonstrated before and after 
treatment with the 4-n-butoxy-8-(1-piperidy]) pro- 
piophenone hydrochloride, one of the two most 
active compounds in the series of propiophenones 
investigated (see ABREU ef al., nervous system 
effects of 4-alkoxy-8-(1-piperidyl) propiophe- 
nones). The 4-n-butoxy derivative, in doses of 0.5 
mg/kg., i.v., is effective in diminishing the tremor 
of most and at doses ranging from 1.0-2.0 mg/kg., 
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i.v., will abolish it in the majority of such dogs. 
Toxic reactions which appear when the dosage is 
increased include head tremor, nausea and vomit- 
ing and with even greater dosage clonic then 
tetanic convulsions. 


Response of certain microorganisms to a pterine 
compound isolated from developing egg of grass- 
hopper. L. E. Burcess,* E. H. McNerL* anp 
D. T. Roure. Dept. of Physiology, Meharry Med. 
College, Nashville, Tenn. 

A crystalline pterine compound has been iso- 
lated from the developing egg of the grasshopper 
(Burcess, Arch. Biochem. 20: 347, 1949) and has 
been shown to be active in initial tests on the 
stimulation of growth in streptococcus faecalis,. 
Escherichia coli and Lactobacillus Delbruckii. This 
compound appears late in the developing egg of 
the grasshopper and shows a marked increase in 
concentration during the same period in which 
the riboflavin content is decreasing (BopINE et al. 
Physiol. Zool. 20: 1947). The present investiga- 
tion was undertaken in an attempt to determine 
whether this pterine compound has a riboflavin- 
like activity for the stimulation of growth in 
certain bacteria. The basal medium used was 
similar to that of Burkholder et al. (Arch. Bio- 
chem. 7: 287), and supplemented with the pterine 
compound in increasing concentrations. The 
inoculum was prepared from an 18 hour culture 
of the micro-organisms grown in enriched nutrient 
broth. One-tenth ml. of suspension of the micro- 
organisms in sterile physiological saline was 
pipetted aseptically into 10 ml. of media in each 
assay tube. Turbidimetric readings were taken 
at 18, 24, 48 and 72 hours using Klett-Summerson 
photoelectric colorimeter. Titrimetric determina- 
tion was made at the end of 72 hours Using 0.1N 
NaOH. The evidence obtained tends to show that 
this compound has the ability to stimulate growth 
and acid production of these microorganisms. 
(Aided by a grantgfrom the National Institutes 
of Health, U. 8. Pt#ic Health Service.) 


Action of DDT on the blood of the chicken. H. 
BurRLINGTON AND V. F. Linpeman. Dept. of 
Zoology, Syracuse Univ., Syracuse, N. Y. 
The possibility of detecting accumulated DDT 

by characteristic alterations of blood constituents 

was tested by studying the effects of chronic 
poisoning on the blood of Brown Leghorn and New 

Hampshire Red Cockerels. Subcutaneous injec- 

tions of purified (M.P. 109.5° C.) DDT were ini- 

tiated on the 8th day posthatch and continued until 
analyses were performed at 62-89 days of age, 
when a total of 2-3 gm. had been administered. 

Body weight was unaffected by treatment, while 

testes development, as seen in earlier experiments, 

was markedly retarded. No significant alterations 
of red cell number, hemoglobin levels, blood sugar, 
plasma proteins, plasma calcium, phosphorous, 
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at about 15,000 feet. This change occurred even 
_ though the inspired pU2 was kept relatively con- 
} stant, and did not occur in naive subjects when 


| modification of their potential, presumably as a 


| most subjects was of a significant degree before 
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fibrinogen, or prothrombin time resulted from variety of curves of pressure and flow for the leg 
treatment. Thus, accumulation of the poisonseems of frog and rabbit, for the rabbit ear and for the 
not to be reflected by characteristic deviations of | human arm, under different degrees of vasomotor 
the components studied. Furthermore, the pos- tone produced by sympathetic stimulation or by 
sibility of the insecticide exerting an estrogenic pressor drugs. A generalization is possible as to 
action (BURLINGTON AND LINDEMAN. Proc. Soc. the sequence of changes in shape under increasing 
Exper. Biol. & Med. 74: 48, 1950) is contraindicated tone. One feature, the increasing intercept on the 
by the absence of effect on several of the blood pressure axis, has been explained by the funda- 
constituents known to be modified by estrogen mentals of the physical equilibrium of the small 
administration. The fact that circulating calcium vessels (critical closing pressure). We now find 
levels remained undisturbed even in birds mani- that the variety and sequence of shapes can be 
festing acute symptoms suggests further that con- explained starting from the same basis and using 
trary to what has been proposed for the rat, a  Poiseuille’s law. A ‘single equivalent vessel’ is 
hypocalcemia is not involved in producing the imagined which would offer the same resistance to 
tremors associated with DDT intoxication in the flow as the whole bed, and endowed with an ‘elastic 
chicken. diagram’ of the kind known to apply to blood 
vessels. This would give a series of pressure-flow 
curves under increasing tone corresponding to those 
found. Fitting such a crude theory to the data 
gives information as to the elastic properties of 
the ‘equivalent single vessel.’ An exception to the 
generalization is the case of a vascular bed con- 
taining two elements in parallel with widely differ- 
ent critical closing pressures, as in the mesentery. 
The pressure-flow curve of the mesentery of the 
frog, when tone is present, shows an abrupt dis- 
continuity indicating the critical closure of the 
A-V shunts separately from the capillary bed. 
(Supported by the Life Insurance Medical Re- 
search Fund.) 


Effect of hypoxia and hypercapnea on standing 
potential of man. Haro.p 8. Burr* aNp ROBERT 
B. Livinaston. Section of Neuroanatomy and 
Lab. of Physiology, Yale Univ. School of Medi- 
cine, New Haven, Conn. 

Experiments were designed to explore the pos- 
sibility of using biological potentials as a means 
to activate a signal warning of anoxic anoxia. An 
attempt was made to determine whether there 
might be a significant change in the relatively 
steady standing potential in response to the in- 
halation of gas mixtures low in oxygen under con- 
ditions roughly approximating those of flight. 
Experiments were conducted at simulated altitude 


k bj Iti , s . ay Orne 
saniinieis-yhadiicmiae= aap diag themnseguank pala Protective mechanisms against radiation in bio- 


logical systems. Berry CAMPBELL. Dept. of 

Anatomy, Univ. of Minnesota Med. School, Min- 

neapolis. 

Consideration of the survival problem of bio- 
logical systems which have operated in a minimum 
radiation flux of the order of magnitude of 10-4 
r/day or 10’ r during geologic time leads to ap- 
preciation of the efficiency of the protective mech- 
anisms. The dangers fall into two main classes, 
the tendency for recessive lethals to accumulate 
and the chemical poisoning effects of ionization. 
The latter is not a problem in these considerations 
Such shifts in potent®.! appear to bag consequence od ie Powe eeneage exite — liane cumula- 

Seodhiite ” tive effects. The mutagenic effect, the main prod- 
of a markedly redited\a%,ind not merc™iggnonge ; : ‘ : 
: corn. st avast . ~,...uct of which consists of recessive lethals, is a 
in pO». Alter®Xjons**n, stae'ing potential or “a : ae 
Finks : me OS : real danger and sums with thermal agitation and 
similar order of m*znitude C Bugie more rapid : : : 
j : 4 s other factors producing genic degradation. The 
in onset, occurred in niost su™ Rose? of : : : z , 
i a -. main protective mechanism is the alternation of 
the inspiration of gases contaétéug increased quan- "tal saad diate mmeuniinns Wine f th 
tities of CO». The use of this technique as an "P)01° Pa g ann 
: : : ; complex chemical and morphogenetic sequences 
anoxia warning device will depend upon further, 
: : in the male gamete and the unmasting of reces- 
instrumentation. : : 
sive genes, natural selection... kas an extremely 
General theory of the shape of pressure-flow strong effeci at this stage. The higi incidence of 
curves in vascular beds. ALAN C. Burton, F. morphological abygrmsyqa,of the sperm is inter- 

GrriinG* AND W. JerRarRD.* Dept. of Biophysics, preted as a sign of -iigmutation rate. The cal- 

Med. School, Univ. of Western Ontario, London, culated effect of low versus high gene number as 

Canada. well as the value of large chromosome numbers will 

Our work of recent years has yielded a wide be discussed. The survival value of alternating 


gressively increasing change in potential beginning 


decompression was merely simulated but not car- 
ried out. A factor which involved only 3 out of 
18 medical student subjects occasionally produced 


result of emotional stress. Withdrawal of oxygen 
at 26,000 feet caused a shift in potential which in 


the subject was incapacitated by lack of oxygen. 
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haploidy and diploidy over a steady state in either 
stage will be shown. Sexual reproduction, which is 
universal among complex animals and in most 
plants, is thus to be looked upon as a protective 
mechanism toward this environmental factor. 


Studies on in vitro inactivation of alpha-estradiol. 
A. Cantarow, K. E. Pascuxis, T. L. Wiiu1ams* 
AND W. P. Havens, JR.* Jefferson Meu. College, 
Philadelphia, Pa. 

In previous studies, alpha-estradiol has been 
incubated with liver slices, homogenates or brei 
for periods of 1-3 hours. Under such circumstances, 
65-100% of the original biological activity may be 
lost, the chief metabolite identified thus far being 
estrone. In the present study, alpha-estradiol was 
incubated for }-, 3-, and 2-hour periods with slices 
and homogenates of normal and acetaminofluo- 
rene-treated rats. The residual estrogens were 
determined by bioassay and fluorometric pro- 
cedures. It was found that loss of biological ac- 
tivity occurs rapidly, falling to an average of 14% 
of the original activity in 15 minutes, to 12% at 
30 minutes, and to 4% at 2 hours. The correspond- 
ing values obtained by the fluorometric procedure 
were 56, 39, and 12% respectively. Inasmuch as 
estradiol, estrone and estriol, which differ con- 
siderably in biological activity, yield much the 
same fluorescence values, the observed discrep- 
ancies between the results obtained by these two 
procedures may be due to conversion of estradiol 
to one or other of the less potent estrogens. This 
point is under investigation. There was no signifi- 
cant difference between the results obtained with 
the livers of normal and those of acetamino- 
fluorene-treated rats. 


Factors influencing excretion of chloride. WALTER 
H. CaraI.u (introduced by G. CLiInton KNoOwL- 
TON). Lawson V. A. Hospital, Chamblee, Ga. 
In an attempt to elucidate the renal regulation 

of electrolyte and water balance rates of glo- 

merular filtration (inulin and endogenous creat- 
inine clearances), urine flow and chloride excre- 
tion have been determined before and during the 
following procedures: ingestion of water and iso- 
tonic saline solution, standing in air and immersed 
in water, abdominal compression, the application 
of venous tourniquets to the lower extremities, 
and the acute and chronic administration of 
desoxycorticosterone and cortisone. Although no 
exact correlation could be demonstrated, altera- 
tion of the filtration rate is usually accompanied 
by parallel changes in urine flow and chloride 
excretion. Under conditions in which the filtra- 
tion rate is decreased the renal response to a salt 
load produced by the intravenous infusion of 
hypertonic saline solution is diminished or abol- 
ished. Attempts to demonstrate a relationship 
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between these functions and the extracellular 
fluid volume (inulin space) were unsuccessful. 


Adaptive mechanisms in cold environments. 
Loren D. Caruson, Henry L. Burns*, ALLEN 
C. Youne* anp Tuomas H. Howtmes.* Dept. 
of Physiology and Biophysics, Univ. of Washing- 
ton School of Medicine, and Dept. of Psychiatry, 
Univ. of Washington School of Medicine, Seattle. 
An hypothesis concerning adaptation to cold 

in the human has been formulated utilizing data 

from the literature and from field tests conducted 
by this laboratory (Caruson et al. USAFTR 

6243). This hypothesis states that on exposure a 

readjustment in circulation occurs which leads to 

warmer extremities and cooler body surface, and 
which tends to increase the effective body weight 

acting as shell. It leads to the prediction that a 

difference should exist between those adapted 

and those not adapted to the cold in the rate of 
cooling of the hand when exposed to the cold and 
in the magnitude of the core. In the study to be 
reported the following temperatures were meas- 
ured: /) the skin of the hand as well as body skin 
temperature, 2) rectal temperature and 3) deep 
muscle temperatures (25 mm. below surface) in 
the calf and the flexor muscles of the lower arm. [ 

Two of the subjects were adapted, the remaining [7 

5 spent 16 to 18 hours daily outside for 14 days. F 

Changes noted in these persons on exposure during : 

the period were: /) a decreased cooling of the hand j 

and an increased tendency to cycle in finger tem- : 

peratures. This effect was noted only when the [ 

body itself was warm; an increased heat loss of F 

the body led to rapid drop in hand temperatures. 

2) The drop in arm skin temperatures increased as 

drop in finger temperatures decreased. 3) Deep 

leg and arm temperatures showed an increased 
difference from rectal temperature. Literature 
data are also cited to substantiate the hypothesis. 


Peptidases of intestinal mucosa of ascaris lum- 
bricoides. Mary P. CarPENTER (introduced by FF 
A. E. Woopwarp). Dept. of Zoology, Univ. of 
Michigan, Ann Arbor. 
As part of a study of the hydrolases in Ascaris, 

the activity of its intestinal extracts were studied 

on pDt-leucylglycine, pu-leucylglycylglycine, pL- f 

alanyiglycine and pu-glycylglycine using the mi- 

cromethods of Linderstrgm-Lang and Holter ff 

(1931). The behavior of these peptidases compares PP 

well with those usually found. The hydrolysis 

of put-LG is activated by Mn, while that of p1- 

LGG is not. The same enzyme preparation is ap- 

proximately 2-3 X as active on LGG as on LG. The 

fact that LGG activity has a peak at px 7.0 (25° 

C.) and LG at pu 7.5 lends support to the theory 

that two peptidases are involved, one the Mn 

activated leucine aminopeptidase and the other § 

a tripeptidase which is not metal activated. In 
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Ascaris the activity on AG is optimal at pu 7.5 
and inhibited by cysteine. The peptidase which 
hydrolyzes pi-GG is particularly active and is 
activated by Co (0.001 m), inhibited by Zn (0.001 
mM), Mn (0.01 m), and cysteine (0.01 m). Preincuba- 
tion with C« does not increase the activation of 
the enzyme, whereas similar preincubation with 
Mn leads to increased inhibition. The distribution 
of the AG and LG peptidases was studied with 
sections of worm alimentary canal and, as for 
the other hydrolases, the activity was greatest in 
the anterior part of the gut. The peptidases are 
the most active of the enzymes studied, as might 
be expected from the e ological niche of the worms 
in the pig intestine and the foods available there. 


Electrometric assay of relaxin. H. R. CatcHpo.e, 
N. R. JosepH* anp M. B. ENGEL.* Dept. of 
Pathology, College of Medicine; Dept. of Chem- 
istry, College of Pharmacy; and Dept. of Dental 
Therapeutics, College of Dentistry, Univ. of Il- 
linois, Chicago. 

Symphyseal relaxation in female guinea pigs 
has been characterized electrochemically by a 
study of junction potentials. In normal animals, 
liquid junction potentials were displaced approxi- 
mately + 20 to + 30 mv. when 0.015 m NaCl was 
substituted for 0.15 m NaCl at a symphyseal 
boundary. In the highly relaxed symphyses of 
late pregnant animals, the displacement was 
around — 5 mv. These effects were correlated with 
the diffusion potentials of isotonic KCl. Similar 
techniques have been used to study relaxation 
produced experimentally with relaxin. Castrate 
female guinea pigs were primed with 1.25 ug. 
estradiol benzoate daily for 4 days, then received 
from }% to 32 units of relaxin subcutaneously. 
Diffusion potentials were measured at the sym- 
physis 8-10 hours later. Linear relations were 
found between observed junction potentials and 
the logarithm of the dose of relaxin administered. 
Estrogen primed animals not given relaxin showed 
potentials characteristic of normals. Unprimed 
animals showed rtormal potentials following the 
administration of 8 units of relaxin, a dose which 
in primed animals gives NaCl dilution potentials 
near zero mv. The necessity of estrogen priming 
in the induction of relaxation is therefore con- 
firmed. These changes in diffusion potentials in 
relaxation may be interpreted in terms of a change 
in state of components of the ground substance 
of the symphysis. An electrochemical unit of 
relaxin may thus be defined from a given decre- 
ment (e. g. 50%) in concentration of immobile, 
negatively charged colloid of the symphysis, as 
estimated from electrochemical considerations. 


Metabolism of isotopic lactate by blood-perfused 
isolated heart. H. Meap CAvVERT AND JOHN A. 
JOHNSON (introduced by W. E. Perrersen). 
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Dept. of Physiology, Univ. of Minnesota, Min- 

neapolis. 

The metabolism of isotopic lactate was studied 
in the completely isolated dog heart perfused with 
oxygenated, heparinized, autogenous blood. So- 
dium lactate labeled with C in the carboxyl or 
alpha and beta positions was injected into the 
perfusing blood in initial concentrations ranging 
from 7-18 mM/l. Respired CO. was collected for 
periods of 1.5 to 4 hours. The percentage of the 
total respired CO: derived from the administered 
lactate varied from 20-35%. Analysis of the 
glycogen of the heart tissue following the per- 
fusion failed to reveal detectable labeling with 
C13. These results were essentially unchanged by 
the following experimental variations: /) altera- 
tion of the blood sugar concentration by addition 
of glucose or glucose plus insulin, and 2) previous 
administration of adrenaline to reduce the cardiac 
glycogen content. The finding that alpha-, beta- 
labeled lactate yields results almost identical to 
those obtained from use of carboxyl-labeled lac- 
tate indicates that the isolated heart oxidizes 
the 3 carbon atoms to CO: at essentially equal 
rates. 


Role of the cerebellum in regulation of decere- 
brate spasticity in the cat. WiLtt1am W. Cuam- 
BERS AND JAMES M. SpraGue.* Dept. of Anat- 
omy, Univ. of Pennsylvania, Philadelphia. 

Acute or chronic unilateral ablation of right 
medial cortex of cerebellar anterior lobe facili- 
tates decerebrate extensor spasticity in ipsilateral 
limbs (inhibits reciprocally contralateral), and 
subsequent ablation of right fastigial nucleus 
reverses this posture. Thus cortical lesion re- 
sembles rebound effect following stimulation of 
the same cortex, nuclear lesion resembles stimu- 
lation effect. These reciprocal cerebellar effects 
are obtained after unilateral or bilateral destruc- 
tion of vestibular nerves and/or deafferentation 
of the limb. Tone is thus restored to a deaffer- 
ented, atonic limb, by ipsilateral cortical or 
contralateral fastigial lesion. When, however, uni- 
lateral lesions of Deiter’s and fastigial nuclei are 
combined, acutely or chronically, atonia results 
in the ipsilateral legs, equal to that following 
deafferentation. Bilateral chronic Deiterectomy 
decreases spasticity and when combined with 
acute removal of the fastigial nuclei abolishes it. 
We conclude that anterior lobe of cerebellum 
exerts both inhibitory and facilitatory influences 
on postural mechanisms. /) Inhibitory influence 
is revealed by ablation of entire anterior lobe 
(medial cortex and fastigial nuclei), resulting in 
the well-known enhancement of decerebrate spac- 
ticity. Facilitatory influence on reticular forma- 
tion is evident when cerebellar ablation follows 
destruction of lateral vestibular nuclei, resulting 
in hypotonia. 2) Inhibition and facilitation are 
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also revealed by unilateral ablation of medial 
cortex or fastigial nucleus. 3) Decerebrate spas- 
ticity is not necessarily dependent on the stretch 
reflex, but to a greater extent on central mech- 
anisms. 


Effects of delayed fertilization on segmenting 
ova, blastocysts and fetuses in rabbit. M. C. 
Cuana. Worcester Fndn. for Experimental Biol- 
ogy, Shrewsbury, and Dept. of Biology, Boston 
Univ., Boston, Mass. 

When rabbits were inseminated 2 hours after 
ovulation, Hammond obtained an average litter 
size of 0.2 young. Assuming 4 hours for transport 
of sperm, he concluded that fertilizability of rab- 
bit ovum after ovulation lasted about 6 hours. 
Experiments were conducted to determine 
whether the small litter size is due to the loss of 
fertilizability of the ova, to the degeneration 
of fertilized ova before implantation, or to the 
failure of normal development after implantation. 
Insemination was performed at the time of ovula- 
tion and examined 24 hours later. There were 51% 
of 199 ova fertilized. In these segmenting ova, 
fragmentation of nucleus, fragmentation of blas- 
tomeres, and the presence of vacuoles in the 
blastomeres were observed. When examined 6 
days after insemination, 52% of 248 ova developed 
into blastocysts of various sizes, but 12% of 129 
blastocysts were definitely abnormal in size and 
in cellular structures. When insemination was 
performed 2 hours before ovulation and examined 
24 days later, 60% of the estimated ova were either 
unfertilized or degenerated before implantation. 
Of a total 66 conceptus, 35% of norma! fetuses, 
6% of abnormal fetuses (exposure of brain, spinal 
cord or viscera), and 59% of embryonic death 
after implantation (mainly after the formation of 
fetal placenta) were observed. These observa- 
tions in the rabbit are, in general, in agreement 
with the observations on rats and guinea pigs by 
Blandau, Jordan and Young. 


Analysis of alcohol inhibition of the Cypridina 
luminescent reaction. AuRIN M. CuHass. Phys- 
iological Labs., Princeton Univ., Princeton, N. 
J., and Marine Biological Lab., Woods Hole, 
Mass. 

Reversible inhibition of the luminescent reac- 
tion of partially purified Cypridina luciferase and 
luciferin by normal alechols, previously reported 
(CuassE. Federation Proc. 10: 25, 1951), was at- 
tributed to an inactivation of the enzyme, lucifer- 
ase. These experiments have been extended and 
the results analyzed. The reaction was measured 
photoelectrically under controlled conditions in 
the presence of various concentrations of meth- 
anol, ethanol, n-propanol, n-butanol, n-pezitanol 
and n-hexanol and first order velocity constants, 
representing enzyme activity, were calculated. 
These decreased, reversibly, with increasing al- 
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cohol concentration. Each additional methylene 
group enhanced the effectiveness of the alcohol 
about 2} times. Analysis in terms of a mass law 
equation indicated that about 1} alcohol mole- 
cules combined with one catalytic site to cause 
inactivation, although this value tended to de- 
crease slightly with increasing molecular weight 
of the alcohol. For 50% inactivation of the enzyme 
the thermodynamic activity coefficients (mol frac- 
tion multiplied by activity coefficient) of the 6 
alcohols were not constant but increased in a 
regular way with increasing chain length, in con- 
trast to results from similar analyses of certain 
data on alcohol narcosis in living systems. The 
total light of the luminescent reaction, indicating 
the effective substrate (luciferin) concentration 
decreased with increasing alcohol concentration 
but this effect appeared to be relatively inde- 
pendent of the kind of alcohol present. 























Competitive inhibition of Cypridina luciferase by 
butyl alcohol. AURIN M. CuasE AND ELIZABETH 
H. Bricguam.* Physiological Labs., Princeton 
Univ., Princeton, N. J., and Marine Biological 
Lab., Woods Hole, Mass. 

The oxidative luminescent reaction of luciferin 
and luciferase, extracted and partially purified 
from the ostracod crustacean, Cypridina hilgen- 
dor fii, was studied in the presence of various con- 
centrations of n-butyl alcohol. The measurements 
were made with a photoelectric technique, suit- 
able either for following the entire course of the 
luminescent reaction or for determining only the 
initial velocity. The first order velocity constant 
of the reaction (proportional to enzyme activity) 
was found to be reversibly decreased in the pres- 
ence of the alcohol. A 0.2 m concentration caused 
about 50% inactivation of the enzyme. Measure- 
ments of the initial velocity of the reaction, with 
and without butanol and with constant enzyme con- 
centration and a wide range of substrate concen- 
trations, were analyzed by the graphical method 
of Lineweaver and Burk (J. Am. Chem. Soc., 
1934). This analysis showed that the inhibition of 
the enzyme by the alcohol was competitive in 
nature. The value of the Michaelis constant cal- 
culated from the data was about 6 X 1077 m. The 
calculated value of K,, the dissociation constant 
of the enzyme-inhibitor complex, was about 2 X 
10! m. If these two values be regarded as true 
dissociation constants (which is, of course, open 
to question until definitely proven) luciferase 
combines with butyl alcohol much more avidly 
than with its substrate, luciferin. 



























Mitochondria and tissue growth: a biochemical 
and morphological study. G. S. CHRISTIANSEN, fF 
Betty Danes AND P. J. LEINFELDER (intro- 
duced by H. M. Hines). Depts. of Ophthalmology 
and Physiology, College of Medicine, State Univ. 

of Iowa, Towa City. 
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A correlation has been made between the mor- 
phology of cellular growth and the metabolic 
activity which characterizes this growth. Em- 
bryonic chick heart tissue was grown in isolated 
culture by a combination of new techniques which 
allows periodic morphological observation by 
phase microscopy and continuous observation of 
respiration of the same piece of growing tissue. 
Observations were made on control cultures and 
on cyanide inhibited cultures initially and after 
12, 24, 36, 48 and 72 hours of growth. Growth rates 
were measured by count of total migrated cells 
per culture; respiratory rate was measured as 
Qo, per cell. Morphological observations included 
measurement of mitotic index, count of aberant 
nuclear forms, estimate of the lipid content of 


the cells (based on the number and size of fat ' 


droplets), and observation of the number, shape 
and general appearance of the mitochondria. The 
biochemical site of cyanide inhibition has been 
shown to be in the oxidative enzymes of the mito- 
chondria. And the most striking morphological 
effect of low concentrations of cyanide is also on 
the mitochondria. In the range from 1077 to 10m 
the normally filamentous mitochondria are pro- 
gressively caused to coil, become granular, and 
finally clump together at the cell membrane. In 
the same concentration range the growth is first 
stimulated then is sharply inhibited; mitosis is 


almost completely inhibited; the lipid content 
increases; and the respiration is inhibited pro- 
portional to the logarithm of the cyanide con- 
centration. 


Pneumatic refractometer—a continuous fast re- 
cording gas analyzer. Hans G. CLAMANN (in- 
troduced by Otrts O. Benson, Jr.). USAF 
School of Aviation Medicine, Randolph Field, Tex. 
A new principle has been applied to obtain fast 

recordings of changes in composition of gas mix- 

tures as they occur in respiration. This principle 

is based on the fact that the refractive index (r.i.) 

of a gas is proportional to its density, or in a mix- 

ture of gases with different r.i. to its concentra- 

tion. To obtain refraction of a light beam, the gas 

to be analyzed has to form a plane surface to a 

reference gas of another optical density. A con- 

stant flow of the reference gas through the analyz- 
ing cell in the shape of a Venturi tube provides 
suction to a slit-like jet nozzle. The analyzed gas 
then enters the cell through this nozzle in form of 
a well defined small band, imbedded in the refer- 
ence gas. A light beam from a single filament lamp 
traverses the analyzing cell, directed by 2 cylin- 
dric lenses as windows, and finally forms an image 
on the screen. The light beam passing from the 
reference gas into the analyzed gas is refracted 
and therefore more or less spread out, thus chang- 
ing the brightness of the image. These changes 
are transmitted by photocell to a recording de- 
vice. In respiration studies, concentration of 
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carbon dioxide can be measured during a single 
breath whereby the speed of measurement is 
limited mainly by the latency interval due to the 
dead space of the connecting tubing. The principle 
is not limited to carbon dioxide, but applicable 
to all gases, depending upon their optical quali- 
ties. 


Effects of 20,000 ft. simulated altitude on myo- 
globin content of animals with and without 
exercise. Ropert T. CLARK, JR., Dominic Cris- 
CUOLO AND CHARLES K. CouLson (introduced 
by Uuricu C. Lurr). USAF School of Aviation 
Medicine, Randolph Field, Tex. 

In one group of experiments, heart, gastroc- 
nemius, and diaphragm muscles of hamsters were 
analyzed for myoglobin content after a contin- 
uous acclimatization period of 6 weeks without 
exercise to simulated altitude of 20 000 ft. Results 
(mg./gm/wet tissue) are as follows: acclimatized, 
heart muscle, 11.2; gastrocnemius, 9.7; diaphragm, 
10.0; controls, heart, 12.3; gastrocnemius, 10.4; 
diaphragm, 10.2. Hemoglobin (gm.) showed for 
acclimatized group 18.8, controls, 12.0. In the 
second group, the gastrocnemius was removed 
from one leg before acclimatization and from the 
other leg at the end of the exposure period. Re- 
sults for myoglobin are as follows: acclimatized, 
9.7; controls, 10.2. In another series, 100 male 
rats were divided into 4 groups. Groups I and II 
were exposed to a simulated altitude of 20,000 ft. 
for 6 weeks. In addition, Group I was exercised on 
a treadmill at altitude for 30 minutes each day. 
Groups III and IV were kept at ground level. 
Group III was exercised on treadmill for 30 
minutes each day. The results show approximately 
200% increase of myoglobin in heart muscle for 
animals exercised during acclimatization and 50% 
increases or diaphragm and gastrocnemius muscle 
as compared with animals exercised at ground 
level. Groups II and IV had lower myoglobin 
levels than other groups. 


Localization of stretch reflex. LEoNARD A. CoHEN 
(introduced by Joun F. Futton). Lab. of Phys- 
tology, Yale Univ. School of Medicine, New 
Haven, Conn. 

The localization of the stretch reflex in quad- 
riceps femoris muscle was investigated in decere- 
brated cats. A small longitudinal strip of quadri- 
ceps muscle, about 3 min. in diameter, was 
stretched and its resulting reflex tension was 
measured. The concomitant reflex tension de- 
veloped in the rest of quadriceps was separately 
measured. A comparison of the two responses 
showed the localization of the stretch reflex. 
Tensions were measured by a new type of movable 
anode transducer. When a 3 mm. stretch was 
applied to a muscle strip, the reflex response was 
usually confined completely to the strip, the rest 
of quadriceps showing no response. Under condi- 
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tions of increased cord activity the same 3 mm. 
stretch stimulus produced a spread of the reflex 
response to include the rest of the muscle as well 
as the small strip which was stretched. The data 
were analyzed and developed to show that a dual 
mechanism is involved in stretch reflex localiza- 
tion. A preferential, very highly localized pathway 
exists which can fire at low levels of quadriceps 
motoneuron pool activity. This pathway allows 
almost completely independent adjustments to 
stretch of muscle units at least as small as 3 mm. 
in diameter. At higher levels of quadriceps moto- 
neuron pool activity a secondary, more diffuse 
system is activated which can produce stronger, 
less finely localized responses to stretch. (Aided 
by a grant from the George H. Knight Memorial 
Fund, Yale Univ. School of Medicine.) 


Changes in maximum diffusing capacity of lungs 
with age. JERomME E. Coun (introduced by 
JosepH L. LILLiENTHAL, JR.). Dept. of Envi- 
ronmental Medicine, Johns Hopkins Univ., Bal- 
timore, Md. 

The maximal diffusing capacity of the lungs 
was estimated for 15 normal males between 29 
and 76 years of age. These studies were undertaken 
to explore the potentialities of the maximal 
diffusing capacity as related to the size of the 
pulmonary capillary bed. The reasons for postu- 
lating such a relationship are presented elsewhere 
by Riley. A linear relationship was observed be- 
tween maximal diffusing capacity and age. The 
values scattered about a straight line connecting 
40 ml/min/mm.Hg gradient/sq.m.BSA at age 29 
and 15 at age 70. The statistical correlation coeffi- 
cient for these data is 0.881 (P < .01). On the basis 
of empirically established criteria it is believed 
that the values obtained represent maximal or 
near maximal values. The decrease in maximal 
diffusing capacity with age probably indicates, to 
a first approximation, a corresponding decrease in 
the size of the pulmonary capillary bed with age. 


Effects of carbonic anhydrase inhibitor #6063 on 
electrolyte concentration in canine gastric juice. 
Henry CoicHer,* Henry D. JANOWITZ AND 
FRANKLIN HOLLANDER. Gastroenterology Re- 
search Lab., Mount Sinai Hospital, Research 
Service Columbia Univ. Div., Goldwater Memo- 
rial Hospital, and the Dept. of Medicine, College 
of Physicians and Surgeons, Columbia Univ., 
New York City. 

Berliner et al. have reported striking rises in 
urinary output of Na and K during inhibition of 
acid formation following injection of 2-acetyl- 
amino-1,3,4-thiadiazole-5-sulfonamid (compound 
#6063), a potent carbonic anhydrase inhibitor 
in vitro. We are reporting separately (see abstract, 
JANOWITZ, COLCHER AND HOLLANDER) that in- 
travenous injection of this compound markedly 
inhibits histamine-induced gastric secretion in 
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Heidenhain pouch dogs. The present report de- 
scribes the variations in concentration of Na, K, 
Cl and acidity observed in histamine-induced 
secretion (repeated injection every 10 minutes) 
with and without inhibition with #6063. In 24 
experiments (4 dogs) there was good inverse corre- 
lation between Na concentration (range: 3.5-144 
mN) and acidity (10-149 mn), with and without 
inhibition. However, this did not obtain for K 
concentration (range 0.8-12.8 mn) or for output; 
highest concentrations occurred regularly in the 
earliest specimens following histamine stimula- 
tion, and were followed by a steady decrease re- 
gardless of acid formation. The changes in con- 
centration were similar to those observed with 
single histamine injection experiments without 
#6063 (to be reported elsewhere). This pattern for 
K in gastric juice following the injection of #* 6063 
is in striking contrast to that reported for the 
kidney. The implications of these observations 
will be discussed. (Acknowledgment is made to 
Dr. R. O. Roblin Jr., American Cyanamid Com- 
pany, for generous supplies of compound #6063.) 


Protective effect of spleen homogenates admin- 
istered to mice after X-irradiation. LEONARD J. 
Coie, Marie E. Exviis, Maurice C. FIisHLER 
AND Victor P. Bonp (introduced by GroracE A. 
FEIGEN). Biological and Med. Sciences Div., U. 
S. Naval Radiological Defense Lab., San Fran- 
cisco, Calif. ; 
Experimental evidence involving post-irradia- 

tion protection of mice by means of spleen im- 

plants and spleen shielding suggests the presence 

of a splenic factor affecting recovery of mice from 

x-irradiation (JAcoBsON et al. Science 113: 510, 

1951). In an attempt to ascertain the nature of 

this factor, i.e. whether humoral or cellular, a 

study was made of the protective effect in x-ir- 

radiated mice afforded by spleen homogenates, 
in which the integrity of the majority of spleen 
cells had been disrupted by homogenization. 

Spleens from mice (1-3 weeks old) were homo- 

genized with m/15 phosphate buffer (pH 7.2) in a 

motor-driven homogenizer with ground glass sur- 

faces. The mortality of adult LAf, mice receiving 
650r or 700r single dose whole body x-irradiation 
was either prevented or markedly reduced after 

i.p. administration of such homogenates approxi- 

mately 1 hour after x-irradiation. Of 23 control 

mice exposed to 650r in one typical experiment, 

68% were dead at the conclusion of the 30-day 

observation period, whereas none of the group 

of 19 mice receiving spleen homogenate (equiv- 
alent to 1 spleen per mouse) died. The radiation 
protection afforded by spleen homogenate in- 
jection was likewise reflected in the minimal 
body weight losses observed in the treated mice 
as compared with the control animals. The super- 
natant obtained by centrifugation of the whole 
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spleen homogenate at 2)90 rpm for 7 minutes, 
was d2void of protective activity, whereas the 
sediment still exhibited activity. Aqueous spleen 
extracts prepared at various pH conditions and 
solute concentrations, were uniformly lacking in 
protective activity. The relationship between 
these and other experimental data, as related to 
the problem of spleen protection in injury result- 
ing from ionizing radiations, will be discussed. 


Effect of diet and ACTH on nucleic acid metab- 
olism in the rat. Joun A. D. Cooper (intro- 
duced by WixuraMm B. Branuey). Dept. of Bio- 
chemistry, Northwestern Univ. Med. School, Chi- 
cago, Ill. 

The effect of low protein diet and ACTH on the 
nucleic acid metabolism in the liver, spleen, 
kidney and intestine have been studied in the rat. 
The nucleic acid phosphorus content and the in- 
corporation of radioactive phosphorus into these 
fractions have been estimated by a modification 
of the method of Schmidt and Thannhauser. No 
significant change from control animals was found 
in the concentration of ribonucleic acid or des- 
oxyribonucleic acid phosphorus in ‘tissues from 
animals on the low protein diet. There was an 
increase in the rate of incorporation of radio- 
phosphorus into the ribonucleic acid phosphorus 
fraction in the liver. Following ACTH the RNAP 
content of all organs studied increased. There was 
no change in the DNAP content or the rate of 
incorporation of radiophosphorus into either frac- 
tion. (Work performed under contract with the 
Atomic Energy Commission.) 


Bleeding time and clot resistance studies in mice, 
rats and rabbits following whole body X-irra- 
diation. Aurrep L. Coptey. New York Med. 
College, New York City and Marine Biological 
Lab., Woods Hole, Mass. 

Bleeding time tests into physiological saline at 
37.5°C. were developed, using the rat’s tail and 
the rabbit’s paw. In 66 normal rats 154 bleeding 
times were within 3 minutes, as previously re- 
ported in human subjects and mice (A. L. CopLey 
AND J. J. Lauicn, J. Clin. Investigation 21: 145, 
1942; Am. J. Physiol. 135: 547, 1942). In 37 normal 
rabbits 75 bleeding times ranged from 20 to 270 
seconds, although 90% of these values were under 
180 seconds. Prolonged bleeding times of 9 min- 
utes or more were mainly found after the 6th day 
following total body exposure to ionizing x-ir- 
radiation in the lethal range. Clot resistance is a 
hemo-rheological in vivo test (A. L. Copiey, J. 
Colloid Sci., in press) which estimates the firm- 
ness of a clot (wound thrombus) and its ability 
to adhere to the inflicted vessel wounds. Cuff- 
pressures, below the systolic pressure values, ap- 
plied proximally to the wound 5 and 20 minutes 
after the bleeding time tests, resulted in renewal 
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of bleeding (decreased clot resistance), indicating 
impaired hemostasis. This bleeding test in rats 
and rabbits was based on our standard procedures 
previously reported in men and mice. Decreased 
clot resistance was observed in rabbits, mice, and 
infant and adult rats within 24 hours following 
exposure to dosages of radiation varying from 700 
to 2100 r, the larger dosages producing higher 
frequency. Clot resistance tests may prove to be 
useful in early detection of radiation injury in 
men. (Work performed under Contract No. AT (30- 
1)-780 of the Atomic Energy Commission and 
Contract No. N7onr-40102 of the Office of Naval 
Research, Department of the Navy.) 


Antagonistic effects of calcium ions and heparin 
on gelation phase of blood coagulation. ALFRED 
L. Copter. New York Med. College, New York 
City and Marine Biological Lab., Woods Hole, 
Mass. 

Blood systems containing enough heparin to 
increase markedly the gelation time without ren- 
dering blood incoagulable best demonstrate the 
antagonistic effect of Ca*+ on heparin action. 
Amounts of Catt varying from 3.3 gamma to 0.54 
mg. produced the accelerating effect when added 
to 1 ec. of 50% blood in physiological saline con- 
taining 0.01 mg. heparin. Larger concentrations of 
Cat* did not decrease but augmented the anti- 
coagulant effects of heparin. The gelation in- 
hibiting effect of heparin also is found in throm- 
bin-fibrinogen systems. To 5% fibrinogen (0.2 cc.) 
was added 50 N.I.H. units of thrombin (0.1 cc.) 
resulting in firm gel formation. Addition of 0.5 
mg. heparin to these thrombin-fibrinogen systems 
did not significantly delay fibrin precipitation 
but markedly inhibited gelation. These findings 
indicate that heparin inhibits the third or gela- 
tion phase of blood coagulation (A. L. CopLey, 
Federation Proc. 10: 29, 1951; Am. J. Physiol., in 
press). The antagonistic action of Ca** to heparin 
in the gelation phase becomes evident in fibrino- 
genheparin-thrombin systems. Ca** is thus shown 
to promote gelation like ‘geloplastin’ (A. L. 
Coptey, J. Colloid Sci., in press), an accelerating 
factor found in tissue juice and plasma. Very 
high CaCl. concentrations, of 0.108 m (0.05 cc.) 
or more, however, are not antagonistic to heparin 
and result in significant prolongation of fibrin 
precipitation times and more pronounced inhibi- 
tion of fibrin gelation. Systems containing heparin 
always produced soft gels. (Work performed under 
Contract No. N7onr-40102 of the Office of Naval 
Research, Department of the Navy.) 


Capillary-tissue exchange of non-metabolized 
substances studied as a function of volume 
perfused. REUBEN CopPrERMAN (introduced by 
Seymour S. Kerry). Dept. of Physiology and 
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Pharmacology, Graduate School of Medicine, Univ. 

of Pennsylvania, Philadelphia. 

In an attempt to examine the processes involved 
in transcapillary exchange of non-metabolized 
substances, the hindlegs of a bullfrog were per- 
fused by the technique of Liwen and Trendelen- 
burg using a frog Ringer’s solution containing 
bovine albumin and a diffusible non-metabolized 
substance, NaSCN. The number of variables was 
reduced by perfusing a nearly homogeneous tis- 
sue mass at constant pressure and concentration. 
Venous outflow was collected continuously in suc- 
cessive samples and their volume and thiocyanate 
concentration were determined. Venous concen- 
tration was then plotted against cumulative per- 
fusion volume instead of time. It was found that, 
when plotted in this manner, all venous concen- 
tration curves tended to have similar characteris- 
tics. In 5 frogs perfused over a wide range of 
constant pressures, superimposable curves were 
obtained when concentration was plotted against 
cumulative perfusion volume/total SCN space; 
this takes into account variations in the total 
SCN space among frogs. This result has significant 
implications as regards a filtration or diffusion 
limited model of transcapillary exchange. 


Responses of fetal rat heart to drug administra- 
tion in the mother. E. L. Corry anp C. R. 
FreNcH.* Univ. of Virginia Med. School, Char- 
lottesville. 

Simultaneous E.C.G. records were obtained 
from both mother and fetus (0.215-5.736 gm.) 
without removing the latter from the uterus and 
while maintaining apparently normal circulatory 
relationships. The fetal heart rate averaged 46.1% 
of that of the mother in 50 individuals, while 
E.M.F. of the fetal heart approximated 75% of 
that of the adult, even in the youngest (C-R 
length 11 mm.) animals studied. High resistance 
of the fetal heart to anoxia was apparent follow- 
ing maternal death from hemorrhage or anesthe- 
sia. Thus, fetal cardiac activity was found to 
cease (av.) 57.9 min. after the maternal heart had 
stopped beating, and 69.1 min. following cessation 
of respiratory activity in the mother. The intra- 
venous injection of acetylcholine in the mother 
produced a slight, but definite, retardation of the 
fetal heart, but even prolonged and repeated 
stimulation of the maternal vagus failed to result 
in any (statistically) significant effect. No posi- 
tive response of the fetal heart to either adrenalin 
or atropine in the maternal circulation could be 
demonstrated, other than a slight depression 
following massive doses. Caffeine and alcohol in 
the maternal blood stream affected fetal cardiac 
activity similarly, but to a lesser degree than in 
the adult. Placental transmission to the former 
drug appeared to be quite slow (av. 31 min.), on 
the basis of E.C.G. records obtained. 
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Renal sodium reabsorption in dogs under condi- 
tions of loading with various sodium salts. 
SAMUEL A. Corson, ELizaABETH O’LEARY CoR- 
SON* AND ABRAHAM L. S1EGEL.* Kirksville Col- 
lege of Osteopathy and Surgery, Kirksville, Mo. 
Hypertonic solutions (1600 mEq/l].) of sodium 

chloride, acetate, succinate and fumarate were 

infused into anesthetized dogs at the rate of 1.6 

ml/minute. Pre- and postexperimental controls 

were obtained by the infusion at the same rate of 

0.16 m NaCl. Glomerular filtration rate was meas- 

ured by exogenous creatinine clearance. Sodium 

was determined by means of a flame photometer. 

Under all conditions of loading with NaCl or with 

the sodium salts of organic acids the quantity of 

sodium reabsorbed/unit of glomerular filtrate re- 
mained constant, averaging 137 mEq/I. of glo- 
merular filtrate for the pre-experimental controls; 

137.5 mEq/1. during the infusion of the hypertonic 

solutions; and 140 mEq/l. for the postexperi- 

mental control periods. (Supported in part by a 

research grant from the U. 8S. Public Health 

Service). 


Inulin and chloride space in muscle. ERNEST 
CoTLovE (introduced by Brrr R. Boone). 
Sec. on Kidney and Electrolyte Metabolism, Natl. 
Heart Inst., Natl. Insts. of Health, Bethesda, 
Md. 

The volume of distribution of inulin in muscle 
has been examined as a function of the time of 
equilibration and compared with the simultane- 
ously measured chloride space. Using a technique 
developed in this laboratory, unanesthetized rats 
have been given constant intravenous infusions 
of inulin for periods varying from 1-15 hours. 
Under these conditions, the glomerular filtration 
rate remained within normal limits and the plasma 
inulin level was maintained constant throughout 
the infusion, thus allowing an approach to equili- 
bration. Inulin and chloride were analyzed in a 
heated water extract of an homogenate of the 
large muscles of both legs, thus avoiding variation 
due to sampling. Inulin was determined by an 
alkali method modified from that of Ross and 
Mokotoff (J. Biol. Chem. 190: 659, 1951). The 
inulin blank in muscle was evaluated from re- 
covery experiments using muscle from uninfused 
rats. The blank was found to be fairly constant, 
the variation in the blank representing less than 
5% of the total inulin in muscle. In a series of 30 
experiments which included infusion periods of 
1, 2, 6 and 15 hours, the inulin space showed a 
progressive approximation to the chloride space 
with increasing time of equilibration. The regres- 
sion line relating the ratio of inulin/chloride 
space to time of infusion showed a highly signifi- 
cant slope, with P less than 0.001. 
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Changes in extracellular space induced by in- 
travenous saline solution in man. Berry Craw- 
FoRD* AND Mario Gaupino. Depts. of Anes- 
thesiology, Surgery and Physiology, New York 
Univ. College of Medicine, New York City. 
Extracellular space was measured by means of 

inulin. Both the total recovery and the calcula- 

tion-by-difference methods were used, the dual 
procedure permitting the determination of the 
inulin space before and after saline infusion and 
affording a check on the latter by the total re- 
covery method. The time required for uniform 
distribution of inulin (2 or more spaces agreeing 
within 5%) was reduced by using an accelerated 
infusion as a priming injection. After uniform 
distribution, 2 or 3 1. of isotonic saline solution 
were infused at a rapid rate (40-60 cc/min.), and 

space measurements were repeated at 1 and 2 

hours. Twenty observations were made in 18 

clinically normal subjects. In 17 of the 20 tests, 

the inulin space 1 hour after the end of the saline 
infusion was larger than the control value; in the 
remaining 3 the change was negligible. The in- 
crease was less than the volume of saline solution 
administered in 6 tests, and approximately equal 
in 4, while in 7 tests the inulin space increased 
by 1-3.8 1. more than the volume of saline solu- 
tion administered. Of 6 patients studied again on 

the second hour after the end of the infusion, 2 

showed no substantial change in inulin space, 2 

showed a further increase, and 2 showed a reduc- 

tion. Since plasma sodium scarcely changed, it is 
clear that sodium and water can move into and 
out of the cells with surprising rapidity. 


Interaction between certain nerve blocking drugs 
and sodium ions. FREDERICK CRESCITELLI. Dept. 
of Zoology, Univ. of California, Los Angeles. 
The results of 3 different types of experiments 

on desheathed sciatic nerves of bullfrogs suggest 

that nerve block produced by certain drugs in- 
volves an interference with a sodium mechanism. 

The three types of experiments and the results 

are enumerated: /) The A fiber activity decreased 

rapidly and disappeared in 2 to 15 minutes when 

a segment of the nerve was treated with a solu- 

tion lacking NaCl. Recovery occurred when the 

segment was immersed in a 0.011 NaCl solution. 

Immersion of the segment in a NaCl free solution 

which contained an ordinarily ineffective con- 

centration (in Ringer’s solution) of cocaine, ben- 
adryl, eserine or DFP caused conduction block 
at a rate which was significantly faster than with 
the sodium free solution without the drug. Pre- 
treatment of the segment with one of these drugs 
inhibited the recovery of activity with the usually 
effective 0.011 m NaCl solution. 2) Whereas con- 
centrations of amyl carbamate or of cocaine 
could be made up in Ringer’s solution which had 
little or no blocking action, these same concen- 
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trations, when made up in 0.022 m NaCl, caused 
rapid and reversible block. The 0.022 m NaCl of 
itself produced no block. 3) The conduction block 
produced by certain concentrations of amyl car- 
bamate, cocaine, d-amidone or /-amidone, when 
made up in 0.022 m NaCl, was rapidly and com- 
pletely reversed by the corresponding solution 
of the drug at the same concentration as above 
but made up in 0.11 m NaCl. Lithium was able 
to replace sodium in many of these reactions. All 
the solutions were isotonic with the nerve fibers. 
In NaCl deficient solutions the osmotic deficit 
was made up by adding sucrose, choline chloride 
or tetramethyl ammonium bromide. 


Response of dog’s pancreas to secretin during 
periods of induced hyperglycemia. J. O. 
CRIDER AND J. E. Tuomas. Dept. of Physiology, 
Jefferson Med. College, Philadelphia, Pa. 
Babkin (1944) as well as LaBarre et al. (1928- 

1933) have reported that hypoglycemia decreases 
and hyp«rglycemia increases the enzyme output 
from the pancreas. Results with a contrary im- 
plication obtained by us (1947) prompted the 
present study. Volume and specific gravity of 
pancreatic juice secreted by chronic fistula dogs 
were determined during the continuous intra- 
venous infusion of secretin alone or accompanied 
by normal saline or 5% glucose. Twenty-one 
experiments were performed on 3 dogs; in 17 of 
the experiments the blood sugar was increased by 
administration of glucose. Fasting blood sugars 
averaged 97 mg.%; samples collected during 
glucose administration averaged 149 mg.%; the 
average of the maximum values obtained in each 
experiment was 162.9 mg.%. In 3 experiments 
blood sugars rose above 200 mg.%. No change 
in either volume or specific gravity of the juice 
was observed that could be attributed to the in- 
jection of glucose or to comparable amounts of 
normal saline. We conclude that neither moderate 
hydration nor a considerable increase in blood 
sugar modifies the response of the dog’s pancreas 
to secretin. 


Blood volume in the hypothermic dog. Henry 
D’AmatTo* AND A. H. Heanaver. Boston Univ. 
School of Medicine, Boston, Mass. 

In nembutalized dogs chilled to 20° by im- 
mersion in an iced bath, circulating plasma (PV) 
and erythrocyte (RV) volumes were measured 
with T 1824 and P* tagged cells respectively, and 
hematocrits (Ht) by spinning at 3000 rpm for 30 
min. Mixing of both dye and tagged cells was 
found complete at 45 min. (normal temperature) 
and 45-60 min. (20°). Plasma protein concentra- 
tions were computed from specific gravity as 
measured against Cu SQ, or refractometrically. 
Differences from normal noted at 20° follow:, 
RV, —2.6% + 2.1; PV, —12.8% + 1.5; plasma 
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protein conc., —1.7% + 1.1; Ht, +15.2% + 1.7. 
Previous studies on tissue water (muscle, liver, 
heart) in dogs chilled to the same temperature 
showed no measurable increases at expense of 
plasma. An apparent increase in RV of 18-33% 
obtains at 20° when calculated from PV and Ht. 
It thus appears that neither specific gravity nor 
Ht are reliable indices of blood volume change 
in hypothermia. The data suggest rather that 
erythrocytes and some 87% of the plasma are 
confined to a smaller than normal vascular bed, 
with some 13% of the plasma sequestered in ves- 
sels from which erythrocytes are excluded. 


Pituitary-thyroid-adrenal function in the goit- 
rous guinea pig. Savino A. D’ANGELO. Dept. 
of Anatomy, Jefferson Med. College, Philadel- 
phia, Pa. 

The chronic administration of propylthiouracil 
(0.1% in the ration) to female guinea pigs induced 
pronounced histo-physiologic change in thyroid 
and hypophysis without apparent change in 
adrenocortical function. Weights and ascorbic 
acid concentrations of adrenals remained within 
normal limits throughout 160 days of treatment 
despite thyroid hyperplasia and pituitary en- 
largement. Thyrotrophic hormone (TSH) assays 
(stasis tadpole technic) of blood and anterior 
pituitary in drugged animals disclosed extreme 
shifts in the balanced hormonal relationship be- 
tween thyroid and hypophysis. Periods of goitro- 
gen treatment too short (7 days) to effect anatomic 
change in the thyroid resulted in lowered pituitary 
TSH content with concomitant rise in blood 
hormone levels. With longer treatment thyroid 
size and pituitary thyrotrophin content increased 
progressively, whereas blood TSH titers remain 
relatively constant. TSH concentrations in the 
pituitary were approximately 200 and 800% above 
normal in animals maintained on the drug for 40 
and 78 days respectively. Assay of pituitary 
adrenocorticotrophin after prolonged treatment 
(adrenal ascorbic acid depletion method) indi- 
cated essentially normal concentrations of this 
trophic principle. It is concluded tentatively that 
in the goitrous guinea pig anterior pituitary- 
adrenocortical interaction is not appreciably dis- 
turbed and that augmented TSH production by 
the pituitary is required to sustain the elevated 
blood TSH level essential for thyroid hyperplasia. 
(Supported in part by grant RG-2407, National 
Institutes of Health, U.S. Public Health Service.) 


Energy cost of load carrying on a treadmill. 
FARRINGTON DANIELS, JR., JAN H. VANDERBIE 
AND C. LAWRENCE Bommarito (introduced by 
Eart R. Loew). Quartermaster Climatic Re- 
search Lab., Lawrence, Mass. 

The energy cost of carrying pack loads of 28 to 

80 lb. was studied on a motor-driven treadmill at 
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3.5 mph. The subjects weighed from 144 to 198 
lb. Load distributions high on the back, low on 
the back, and around the waist were employed. 
For the high back pack the energy cost in Cal/ 
m?*/hr. for 6 subjects averaged 181 for 31 lb., 194 
for 46 lb., 212 for 61 lb., and 242 for 76 Ib. The 
average cost for walking without load under the 
same conditions was 161 Cal/m*/hr. The rela- 
tionship between load and metabolic cost with 
the high back carry is expressed by: Cal/m?/hr. = 
161.7 + .1994 (pounds load) + .0110 (pounds 
load)?. The energy cost for the low back pack 
averaged 178, 195, 214 and 235 for the same 
weights. Energy cost of carrying a load distrib- 
uted around the waist averaged 192 for 28 lb., 
208 for 43 lb., 227 for 62 lb., and 235 for 80 lb. The 
energy cost of walking at 3.5 mph with a 46-lb. 
load was found to be 8% greater on a level road 
than on a horizontal treadmill. 


Effect of chloretone on oxygen consumption and 
negative spike response of cerebral cortex. P. 
W. Davies. Dept. of Biophysics, Johns Hopkins 
Univ., Baltimore, Md. 

A significant improvement in the technique of 
local perfusion of cat cerebral cortex has been 
made. This is accomplished by the addition of 
fresh washed red blood cells from the same animal 
to the solutions previously used (Krebs solution 
containing 6 mm glucose and 2% gelatin). The 
inadequacy of the solutions not containing cells 
was more and more clearly seen when the initial 
negative spike response to direct local electrical 
stimulation was used as a criterion of a healthy 
preparation. Whereas with the old solutions the 
negative spike dwindled steadily to a low value 
in an hour’s time, the solution containing red 
blood cells is capable of maintaining the response 
virtually undiminished for as long as 3 hours. 
Whether this is due to improved oxygenation, or 
to some factor washed down with the cells, has 
not been established at present. The improved 
perfusion fluid has been used in the study of the 
effect of chloretone on surface oxygen consump- 
tion (measured with an occlusion type oxygen 
cathode), and on the negative spike. If Chang’s 
interpretation is correct, the spike also arises in 
the surface layer of the cortex. When the concen- 
tration of this narcotic is 2 mm, the rate of oxygen 
consumption diminishes slightly, and the action 
potential seems little affected if at all. At 5 mm, 
on the other hand, the consumption is reduced by 
a factor of 2, and the spike is virtually abolished, 
though it recovers rapidly when the chloretone is 
washed out. 


Velocity and amplitude of microphonic response 
of guinea pig cochlea. H. Davis, I. Tasax1* 
AND J. P. Lecourx.* Central Inst. for the Deaf, 
St. Louis, Mo. 
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Three pairs of nichrome steel electrodes (20 u) 
were inserted into the basal, the second, the third 
and/or the apical turns of the cochlea of guinea 
pig. One electrode of each pair was in scala tym- 
pani, the other in scala vestibuli. Each response 
was nearly pure cochlear microphonic generated 
by a segment of basilar membrane about 1 mm. 
long. The voltages and the time re!stions of the 
microphonic responses to pure tones and tone 
pips were measured. Low tones evoke micro- 
phonics from all 4 turns, but as the frequency is 
increased (holding the response from the basal 
turn constant) first the apical turn, then the third 
turn and then the second turn cease to respond. 
The diminution in response at any one position 
is quite abrupt, and the curve shows approxi- 
mately exponential decay as a function of fre- 
quency. Frequency analysis as a function of posi- 
tion along the membrane is very clear, and the 
space pattern for each frequency is a long slowly- 
rising plateau with abrupt termination. The 
space-time pattern of an acoustic signal is a 
traveling wave which requires only 0.03 msec. to 
traverse 2 mm. in the basal turn, 0.20 msec. to 
reach turn II (11 mm.), 1.0 msec. to reach turn 
III (15 mm.), and 2.5 msec. to reach the apical 
turn (17.5 mm. from round window, 1.0 mm, from 
helicotrema). The velocity thus falls from about 
70 m/sec. to about 2 m/sec. These velocities are 
in good agreement with the observations of Békésy 
and the calculations of Fletcher and others. 
(Work done under contract N6onr-272 with Office 
of Naval Research.) 


Comparison of insulin sensitivity of adrenalec- 
tomized and hypophysectomized dogs. R. C. 
DE Bopo, M. W. Stnkxorr* ANp S. P. Krana.* 
Dept. of Pharmacology, New York Univ. College 
of Medicine, New York City. 

The insulin sensitivity of hypophysectomized 
dogs can be abolished either with growth hormone 
or ACTH. To determine the role of these hor- 
mones as physiological anti-insulin agents, the 
insulin sensitivity of adrenalectomized and of 
hypophysectomized dogs was compared. The in- 
sulin sensitivity of 5 adrenalectomized dogs was 
determined 7-214 days postoperatively. In each 
dog, the insulin sensitivity was tested while on 
maintenance doses of desoxycorticosterone ace- 
tate (DCA) and then tested repeatedly during a 
DCA-free period (lasting 8-14 days) until signs 
and symptoms of severe adrenal insufficiency 
appeared. These dogs were subjected on several 
occasions to such DCA-free experimental periods. 
All adrenalectomized dogs, while on DCA main- 
tenance, showed a normal response to the test 
dose of insulin (0.025 u/kg. i.v.). When off DCA 
and still eating well, 2 dogs (in the postabsorptive 
state) exhibited an insulin sensitivity greater 
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than normal but apparently less than that of the 
hypophysectomized dog; this sensitivity did not 
increase with the duration of the DCA-free period 
even when these animals showed signs of severe 
adrenal insufficiency. When off DCA and eating 
well, the remaining three dogs manifested a 
normal response to insulin. They became sensi- 
tive only when they had fasted for more than 
40 hours, but the sensitivity again seemed to be 
less than that of the hypophysectomized dog. 
Conclusions: The adrenal steroid-free, untreated, 
fed adrenalectomized dog is either not sensitive 
to insulin or less sensitive than the hypophy- 
sectomized dog. The adrenal cortical atrophy as 
a factor in the insulin hypersensitivity of hypo- 
physectomized dogs will be discussed. 


Effect of ACTH on carbohydrate metabolism in 
hypophysectomized dogs. R. C. pe Bopo, M. 
Kurtz,* N. Lane* anv S. P. Krana.* Dept. 
of Pharmacology, New York Univ. College of 
Medicine, New York City. 

Seven ‘long-term’ hypophysectomized dogs, ¢x- 
hibiting a high degree of sensitivity to insulin and 
a marked resistance to the hyperglycemic action 
of adrenaline, were started on ACTH regimens 
between 85 and 570 days postoperatively. Several 
ACTH preparations, having potencies of 3-20 
1u/mg., prepared by R. W. Bates (I. R. Squibb 
& Sons) were used. The total daily dosage of 
ACTH, which varied from 3-35 1u/kg., was di- 
vided equally and given intramuscularly at 9 
A.M., 1 p.M., 5 p.M. and 10 p.m. Administration of 
ACTH was continued for a period of 23-125 days. 
In every animal the ACTH exerted a very potent 
anti-insulin effect, i.e. it initially diminished the 
exaggerated response to insulin and subsequently 
abolished it; in some animals the response to 
insulin became less than normal. Concurrently, 
the hyperglycemic response to adrenaline in- 
creased and became even greater than that which 
is observed in normal dogs. Eventually, the 
ACTH treatment caused slight impairment in 
the tolerance to intravenous glucose. Regenera- 
tion of the adrenal cortex occurred in all animals 
as evidenced by changes in the width of the cortex, 
size of the cells and cytoplasmic vacuolization. 
An excess of collagenous connective tissue still 
present throughout the cortex after ACTH treat- 
ment is considered evidence that generalized 
adrenocortical atrophy existed prior to ACTH 
treatment. The weight of the two adrenal glands 
in 4 of the animals was within normal range. 
Conclusions: prolonged administration of large 
doses of ACTH, perhaps by producing hyper- 
adrenocorticalism, is able to abolish the insulin 
hypersensitivity and resistance to the hyper- 
glycemic action of adrenaline of hypophysec- 
tomized dogs. 
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Comparative cardiovascular effects ef nor-epi- 
nephrine, l-epinephrine and commercial epi- 
’ mnephrine. B. DEBorrR anp H. E. EpERstRoM. 
Depts. of Physiology.and Pharmacology, St. Louis 
Univ. School of Medicine, St. Louis, Mo. 
Cardiovascular responses following intravenous 
and intra-arterial administration of nor-epineph- 
rine, l-epinephrine, and. commercial epinephrine 
were Observed in dogs anesthetized with pento- 
barbital. Blood pressure was recorded optically, 
and: vasomotor responses: measured from record- 
ings of: tissue pulse amplitudes in skin of hind 
foot and tongue with a photoelectric plethysmo- 
graph. ‘Equipressor’ doses of commercial epi- 
nephrine 25, l-epinephride 19, and nor-epineph- 
rine 15 y/kg. were!used!::Nor-epinephrine and 
l-epinephrine intravenously gave about 50% rise 
in systolic blood pressure, slightly constricted 
foot skin vessels, but. dilated tongue vessels. 
Commercial epinephrine, had less pressor effect, 
slightly dilated, tongue. vessels, but. markedly 
constricted foot pad vessels. In the same doses, 
all 3 drugs via femoral artery had marked and 
almost maximal constrictor effects on foot pad 
vessels but produced little change in blood pres- 
sure. Injections into the carotid artery disclosed 
muderate constricting action on the tongue by 
nor-epinephrine, but, not. with l-epinephrine and 
commercial epinephrine. By this route nor-epi- 
nephrine gave about 40% rise in blood pressure, 
while the other drugs gave about 20% rise. Intra- 
venously, all drugs had typical epinephrine-like 
actions on the heart. An increase in rate and force 
of contractions was followed by reflex brady- 
cardia. Given intra-arterially, the drugs had less 
cardiac and pressor effect; probably because of 
the slow rate of discharge from the highly con- 
stricted vessels into the general circulation. 


Effects of starvation on placentoma reaction in 
the rat. VINCENT J. DEFEo* aNnp IRviNG Rotus- 
CHILD. Dept. of Physiology, Ohio State Univ- 
College of Medicine, Columbus. 

Acute starvation of adult, intact female rats 
resulted in marked reduction in the percentage 
of rats forming placentomata and in placentoma 
size, following appropriate uterine traumatiza- 
tion on the 4th, and examination by autopsy on 
the 9th day of pseudopregnancy. No placentomata 
formed in rats starved for the entire 9 day period. 
When starvation occupied days 1 through 4 or 4 
through 9, inclusive, of pseudopregnancy about 
half the animals formed placentomata that were 
considerably smaller than those appearing in non- 
starved pseudopregnant controls. Thus decreased 
luteal activity or reduced uterine responsiveness 
or both, may be the consequences of starvation. 
To test at least one of these possibilities, proges- 
terone was administered daily for 8 days to es- 
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trogen primed long term castrates subjected to 
the same starvation and traumatization proce- 
dures as were the intact pseudopregnant rats. 
Placentomata formed in all progesterone treated 
rats. Their size was, in general, directly related 
to the daily dose of progesterone (1.0 or 2.0 mg.), 
and bore no relation to the length of the starva- 
tion period. However, all 3 periods of starvation 
apparently resulted in a slight reduction of pla- 
centoma size as compared with those produced by 
non-starved, but similarly progesterone treated 
long term castrate controls. It would thus appear 
that starvation interferes primarily with the 
pituitary-corpus luteum system, and secondarily 
(and only to a minor degree) with the pro- 
gesterone-uterus system, in the placentoma reac- 
tion. The exact site of interference and its mech- 
anism is under investigation. 


Relationship between superficial and hidden 
motor cortex in unanesthetized cat. José M. R. 
DELGADO (introduced by Rosert B. Livines- 
TON). Lab. of Physiology, Yale Univ. School of 
Medicine, New Haven, Conn. 

Multilead electrodes (up to 30) have been im- 
planted for periods of as long as a year on the 
surface of the cerebral cortex and in the grey mat- 
ter of the sulci of the frontal lobes. The functions 
of the superficial motor cortex located in the an- 
terior and posterior sigmoid giri, and also the 
functions of the hidden motor cortex situated 
within the cruciate and presylvian sulci, were 
studied simultaneously in the unanesthetized cat. 
Both of these areas play functionally similar roles 
in the control of motor activity. It was determined 
that each area has a complete representation of 
body musculature. The thrésholds and the types 
of motor responses elicited were found to be 
similar in both areas. The excitability of the 
superficial and hidden motor cortex varied in ac- 
cordance with the activity of the animal, thresh- 
olds becoming higher during sleep and lower 
when the animal was active. When the two regions 
under consideration were stimulated simultane- 
ously summation of excitation or inhibition re- 
sulted. However, the arrest reaction and the food 
ingestion response were obtained only from the 
hidden cortex. Responses from the hidden motor 
cortex were evoked even after the destruction of 
the superficial motor cortex and degeneration of 
its pathways. Chemical stimulation with acetyl- 
choline of the hidden cortex in the unanesthetized 
cat also elicited motor responses. 


Effects of cortisone on muscular contraction. 
E. C. pet Pozo anp J. NeGRETE.* Inst. de Salu- 
bridad y Enfermedades Tropicales, Mexico, D.F. 
In despite of the fact that the muscular effects 

of cortisone have been the physiological basis for 

the discovery and assay of its activity (INGLE, D. 
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J. J. Clin. Endocrinol. 10: 1312, 1950), no sys- 
tematic study of cortisone on muscular contrac- 
tion has been reported. Ingle et al. (Am. J. Phys- 
iol. 157: 99, 1940) have found that previous ad- 
renalectomy was required for the detection of the 
effect of adrenal cortical extract on work per- 
formance. In a series of acute experiments on 
normal non-adrenalectomized cats we _ have 
studied the actions of cortisone on muscular 
contractions. A soluble preparation (Hemisuc- 
cinate Merck) was used for intravenous and intra- 
arterial injections. Cortisone increased the ampli- 
tude and maintenance of muscular responses to 
electrical stimulation of the corresponding nerves. 
That increase was immediate and long lasting 
when single shocks were used. Similar effects were 
obtained when low frequency (20-40/sec.) tetaniz- 
ing frequencies were employed. On the other hand, 
only small and transitory enhancements of the 
contractions were observed when higher frequen- 
cies were used. Cortisone improved the 5th stage 
of neuromuscular transmission when already de- 
veloped, but prevented its appearance if the hor- 
mone was previously injected. Cortisone markedly 
increased the tolerance to ischemia of working 
striated muscle. We have tested cortisone in con- 
nection with a study of the actions of digitalis 
on muscle. The hormone produced a very marked 
potentiation of the effects of digitalis. 


Mechanism of renal vascular shunt. E. C. DEL 
Pozo, R. HERNANDEZ-PEON,* AND C. GuzMAN 
F.* Inst. de Estudios Medicos y Biologicos, Univ. 
Nacional de Mexico, Mexico, D. F. 

Renal ‘vascular shunt’ produced by sympathetic 
stimulation as described by Trueta and collabora- 
tors has not been confirmed by most workers who 
have tried to reproduce it. The original Oxford 
group did not mention either the specific require- 
ments for its appearance or the frequency of its 
production. We have tried to find out, by varying 
the intensity and duration of the stimuli applied 
to the nerves, if suitable conditions of the stimulus 
could be found for a constant or frequent develop- 
ment of the so-called by-pass. Cats under Dial 
anesthesia were used. India ink was injected for 
visualizing the renal vascular bed. We could not 
obtain the ‘vascular shunt’ with any of the wide 
range of intensities and durations employed. In 
a second series of experiments the ink injection 
was done at variable times (5-10 seconds) after 
the end of the stimulation. When this last pro- 
cedure was followed, several kidneys showed an 
ink impregnation localized to the juxtamedular 
cortical zone coexistent with a peripheral ische- 
mia. According to our results, we think that the 
‘vascular shunt’ described by Trueta and collab- 
orators is only a transitory phenomenon during 
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the course of the vascular recovery from a total 
constriction produced by sympathetic activity. 


Functional and histological studies of sympa- 
thetic ganglia infected with pseudorabies virus. 
JOHN DempPsHER, FREDERIC B. BANG AND Davip 
Bopian (introduced by DrETLEV W. Bronk). 
Jenkins Labs. of Biophysics and Depts. of Medi- 
cine and Epidemiology, Johns Hopkins Univ. 
and Hosp., Baltimore, Md. 

Pseudorabies virus was injected into one eye 
of rats during ether ariesthesia. Two to 4 days later 
the animals started vigorously scratching the face 
on the inoculated side. After onset of scratching 
both superior cervical ganglia were excised and 
action potentials were recorded from the pre- 
ganglionic and postganglionic nerves. Impulses 
were found to be discharged spontaneously over 
the preganglionic and postganglionic nerves, al- 
ways with ganglia from the inoc!ated side, never 
with ganglia from the other side or with ganglia 
from uninoculated animals. The spontaneous dis- 
charge was intermittent, bursts of activity oc- 
curring every few seconds. The discharge could be 
modified by preganglionic nerve stimulation, and 
was suppressed by certain: chemical agents, in 
some cases by concentrations which did not block 
synaptic transmission. Amplitudes of action po- 
tentials elicited by preganglionic nerve stimula- 
tion were essentially normal in all.ganglia. Histo- 
logical examination showed that in ganglia from 
the innoculated side there were severe to complete 
chromatolysis of Nissl substance in essentially 
100% of the cells, severe nuclear changes with 
inclusion bodies typical of pseudorabies infection, 
scattered pyknotic and partly autolyzed cells, 
and minimal inflamatory changes. Ganglia from 
the other side were histologically normal. Virus 
employed in these experiments was obtained from 


-chorio-allantoic membranes of chick embryos in- 


fected with the Aujeszky strain of pseudorabies 
virus. Rats were inoculated with supernatant fluid 
from a 10% suspension of membrane in buffered 
saline. 


In vivo and in vitro effect of ascorbic acid and 
ACTH on rat adrenal cortex. A. DrsMARAIS 
AND J. LEBLANC (introduced by Epovarp Paacg&). 
Inst. de Physiologie, Univ. Laval, Québec, and 
Defense Research Med. Lab., Toronto. 
Histochemical examination of adrenal glands of 

hypophysectomized rats given both ascorbic acid 

and ACTH showed a greater enlargement of the 
cortex and a greater decrease of sudanophilic 
substances, as compared to adrenals of hypo- 
physectomized rats receiving ACTH alone. Jn 
vitro experiments on incubated slices of adrenal 
glands have shown that ascorbic acid and ACTH 
have a synergistic effect on the secretory activity 
of the cells of the adrenal cortex. (Supported by 
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a grant from the Defense Research Board of 
Canada.) 


Taste sensitivity to homologous alcohols in oil. 
V.G. Detuier. Dept. of Biology, Jonhs Hopkins 
Univ., Baltimore, Md. 

Determinations of taste thresholds of alcohols 
in different solvents have been made according to 
the method of Harris and Kalmus (Ann. Eugenics 
15: 24, 1949) in an attempt to elucidate the mecha- 
nism of action of these compounds on taste re- 
ceptors. The median molar concentrations at 
which aqueous solutions of normal alcohols, from 
ethanol to octanol inclusive, can just be distin- 
guished from water are: 0.32, 0.11, 0.028, 0.016, 
0.002, 0.0013, 0.0006. These values agree satis- 
factorily with those of Renqvist (Skandinav. Arch. 
f. Physiol. 40: 117, 1920). When expressed as 
activities, the threshold values are approximately 
equal but exhibit a progressive increase from 
pentanol to octanol. Median molar concentrations 
at which mineral oil solutions of ethanol to octanol 
inclusive are just distinguished from oil alone are: 
0.093, 0.043, 0.019, 0.013, 0.0098, 0.0092, 0.015. The 
ratio of oil threshold to water threshold increases 
as the series is ascended. In each case the ratio 
does not equal the corresponding oil/water parti- 
tion coefficient determined interferometrically. 
These coefficients for ethanol to heptanol are: 
0.06, 0.07, 0.11, 0.80, 16.0, 24.0. The relationship 
between the 2 series is linear. Inequality between 
corresponding values would suggest that during 
the process of stimulation the alcohol in the ambi- 
ent solution is not in equilibrium with the solution 
at the site of action. However, since the tongue as 
a whole rather than a single receptor or taste bud 
was exposed to the stimulant, the disagreement 
may be an expression of factors other than non- 
equilibrium. 


Electrocardiogram of the horse. D. K. DETWEILER 
(introduced by G. P. McCoucn). Dept. of Physi- 
ology and Pharmacology, Univ. of Pennsylvania 
Veterinary School, Philadelphia. 
Electrocardiograms from 49 horses were ana- 

lyzed. Of the 3 limb leads, lead IJ is usually the 

most favorable for analysis. QRS and QT values 
from this lead are usually almost identical with 
those from lead III, but somewhat longer than 
those from lead I. Mean values and their standard 

deviations from lead II are: P’P’’, 0.059 4- 0.11; 

P, 0.151 + 0.019; PR, 0.348 + 0.078; QRS, 0.116 + 

0.025; QT, 0.532 + 0.037 seconds; and systolic in- 

dex (Bazett’s formula) 0.402 + 0.028. The mean 

heart rate was 35 + 5/min. In 10 of the 49 horses 
partial heart block occurred. The TP: PR relation- 
ship characteristic of Wenckebach type of heart 
block in man is frequently reversed and the rec- 
ords suggest that momentary changes may occur 
in A-V node conductivity. The QT interval fol- 
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lowing the dropped beat is shortened, although in 
the cases studied the time interval between the 
first and second heart sounds is not shortened. 
Sometimes the T wave amplitude is lowered in 
the post-block complex. The P wave is frequently 
notched or slurred. Auricular electrograms indi- 
cate that the spread of excitation in the auricle is 
similar to that in the dog and that the cleft P wave 
represents asynchronous depolarization of the 
right and left auricular masses. Cyclic variations 
in the form of the P wave occur in some records. 
The QT/QRS and QT/\/RR ratios are similar 
for various species (elephant, horse, ox, man, dog) 
with widely differing cardiac rates and heart 
size. 


Phospholipide metabolism in phlorizinized dogs. 
N. R. DiLuzio* anp D. B. Zitversmit. Div. 
of Physiology, Univ. of Tennessee, Memphis. 
The metabolism of liver and plasma phospho- 

lipides was studied with radioactive phosphorus 

in normal and fasting phlorizinized dogs. Chemical 
and radioactive determinations were made on 
liver and plasma phospholipides and on the fol- 
lowing phosphate fractions: plasma inorganic-, 
liver inorganic-, and liver organic acid soluble- 
phosphate. The turnover of liver and plasma phos- 
pholipides was determined by specific activity and 
relative specific activity ratios. In comparison to 
the control group, the following alterations were 
noted in the phlorizinized dogs. There was a 
four-fold increase in the specific activity ratios of 
liver and plasma phospholipides, but there was 
no change in the amount of liver phospholipides 
per gm. of fresh tissue. The level of plasma lipides 
was elevated and excessive deposition of fat was 
noted in the liver. The amount of liver organic 
acid soluble phosphate fraction per gm. of fresh 
tissue was significantly reduced. Plasma and liver 
inorganic phosphate were nearly equal to the con- 
trol values. This study, as well as that previously 
reported on the d-_ancreatized dog (Federation 
Proc. 10: 150, 1951) shows that when fat catabolism 
is greatly exaggerated, the turnover of liver phos- 
pholipides is markedly increased. Although the 
primary function of liver phospholipides may be 
of anonmetabolic nature, our findings suggest that 
some phospholipides may play an active role in 
fat oxidation. (Supported by a grant from the 
American Cancer Society.) 


Effect of temperature of heart on susceptibility 
to ventricular fibrillation. JoseEpH R. DrPavma. 
Hahnemann Med. College, Philadelphia, Pa. 

It was found possible to produce a permanent 
type of ventricular fibrillation in the cat by the 
application of constant DC currents of from 1-5 
ma. for 5 sec. Non-polarizing electrodes were used. 
The positive electrode was attached to the surface 
of the left ventricle. The temperature of the heart 
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was recorded by a fine thermocouple placed 
directly beneath the heart. Alterations in rhythm 
were followed by direct observation and continu- 
ous recording ECG. It was noted in the warm 
animal that pouring of cold saline (20°C.) on the 
heart made restoration of sinus rhythm impossible. 
On the other hand pouring warm saline (45°C.) 
on the heart in most instances restored normal 
rhythm without other procedures. After control 
observations were made the cat was placed in a 
refrigerating unit and the temperature of the 
heart was brought down gradually from the normal 
of 38-39° to as low as 15° in some experiments. 
The threshold as measured by the amount of cur- 
rent needed to produce fibrillation did not change 
consistently. On the other hand, in the cold the 
tendency for heart block to occur on passage of 
the current through the auricles instead of the 
ventricles was greatly increased. Ventricular fibril- 
lation occurred more frequently and with smaller 
currents in the presence of heart block. 


Colloid disappearance rate as a measure of liver 
blood flow. Ernest L. Dosson,* Grorce F. 
WARNER* AND Harbin B. Jones. Donner Lab., 
Univ. of California, Berkeley. 

When colloidal chromic phosphate (DoBson 
AND JONES. Acta Med. Scandinav., in press) is in- 
jected into the blood stream it disappears at an 
exponential rate. The disappearance is due to 
phagocytosis primarily by the macrophages of 
the liver and spleen. Blood clearance by these 
phagocytes is nearly complete. The concentration 
of the colloid in the blood at any time can be ex- 
pressed by the general equation, 


C= Cye-*it fe Cre ket re C,e—*st 


The fastest component of this multi-component 
exponential curve is a function of the liver blood 
flow. Liver perfusion measurements obtained in 
a number of mammalian species vary somewhat 
but have been found to be in the neighborhood of 
1 volume of blood for each volume of liver tissue/ 
minute. The only non-mammalian species studied 
is the chicken (RANNEY, CHAIKOFF AND Dosson. 
Am. J. Physiol. 165: 588, 1951) which has a very 
much higher liver perfusion rate, about 3} volumes 
of blood/volume of liver tissue/minute. The col- 
loid disappearance rate constant has a value of 
0.28 min.-! in young normal men (Dosson, War- 
NER, RODGERS AND JOHNSTON, to be published). 
This corresponds to a blood tissue perfusion factor 
of slightly more than 1 volume of blood/volume 
of liver tissue/minute. Postprandially the liver 
circulation shows an increase while the response 
to epinephrine has been found to vary considerably 
from individual to individual. The application of 
this method to the study of patients with liver 
disease is in progress. 
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Hormone excretion in diffuse liver disease. C. 
Donan, E. Ricwarpson,* L. BLUEMLE, JR.* 
AND P. Gyorey.* Dept. of Medicine and Nutri- 
tional Service, Univ. of Pennsylvania, Phila- 
delphia. 

The urinary excretion of the unconjugated and 
conjugated forms of the ‘estrone,’ ‘estradiol’ and 
‘estriol’ fractions, as well as neutral 17-ketoster- 
oids and gonadotrophins, was determined for one 
or more 3-22 day periods in 5 ‘normal’ men and 17 
men with diffuse hepatic disease. The results sup- 
port the concept of disturbed hormone metabolism 
as a cause for some of the symptoms of diffuse 
hepatic disease and suggest that decreased biliary 
excretion of estrogens may, in part, be responsible 
for increased urinary excretion. The results are 
listed below: 1) Total estrogen excretion was 
increased in 11, and the unconjugated form in 6 
patients. 2) Excretion of total estrogens was sig- 
nificantly correlated with bromsulphalein reten- 
tion and total serum bilirubin values in patients 
with mild jaundice. 3) Excretion of total estrogens 
was significantly increased in the 4 patients with 
advancing or stable gynecomastia in comparison 
to that of patients with regressing or no gyneco- 
mastia. 4) Both forms of estriol were increased to 
a greater extent and more frequently than estrone 
or estradiol. 5) Excretion of unconjugated estriol 
was significantly increased in patients exhibiting 
stable or advancing cutaneous spider nevi. 6) 
The 17-ketosteroid excretion was less than normal 
in 14 patients and was decreased in the 4 men with 
stable or advancing gynecomastia and the 6 men 
with testicular atrophy and/or complete loss of 
libido when compared to patients without these 
symptoms. 7) Gonadotrophins were significantly 
decreased in the 6 patients with testicular atrophy 
and/or complete loss of libido. 


Protection of a-chymotrypsin against gamma 
radiation. Daviv G. Douerty (introduced by 
ALEXANDER HOLLAENDER). Biology Div., Oak 
Ridge Natl. Lab., Oak Ridge, Tenn. 
Electrophoretically homogeneous a-chymotryp- 

sin was prepared from bovine pancreas by the 

usual procedures, lyophyllized and utilized for all 
the radiation experiments. Enzymatic activity 
was determined by following the rate of hydrolysis 
of glycyl-L-tyrosine amide with a potentiometric 
formol titration. Dilute chymotrypsin solutions 

were exposed to y-ray dosages from 1000 to 120,000 

r from a cobalt source at the rate of 140 r/min.; 

maximum inactivation of 30% was obtained at the 

40,000-r level. Dry chymotrypsin irradiated at 

dosages from 500,000 to 10,000,000 r gave essentially 

similar results although shifted to a higher dosage 
level. The Km remained unchanged from all the 
irradiated enzyme indicating that there had been 
no alteration in the active centers of the enzyme 
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molecule. This was substantiated by binding 
studies with a radioactive tagged substrate by the 
procedure of Doherty and Vaslow (J. Am. Chem. 
Soc. Jan. 1952). Since substrates protect enzymes 
against radiation damage it might be expected 
that competitive inhibitors would show the same 
effect. Adjustment of' concentrations might yield 
conditions which would give protection but very 
little inhibition. Thus chymotrypsin was irradi- 
ated with 20,000 r in the presence of several 
inhibitors, i.e.acetyl-u-tyrosine, 4-p-hydroxyphen- 
yl-3-acetamino-butanone-2, p-hydroxyphenyllac- 
tic acid and phenyllactic acid. Inhibition varied 
from 2 to 50% while, with the exception of phenyl- 
lactic acid—which gave 50% protection, the other 
inhibitors afforded complete protection to the 
enzyme. Different inhibitors are being investi- 
gated in an effort to gain some insight into the 
2tructural part of the enzyme damaged by radia- 
tion. 


Intercostal nerve electrical activity. A. S. Don- 
TAS* AND Ropert GESELL. Physiology Lab., 
Univ. of Michigan, Ann Arbor. 

The activity of intercostal ventral roots of dogs 
and cats was studied electrically along with 
mechanical recording of breathing. The electrical 
records of eupnea showed either no activity, peri- 
odie discharge of inspiratory or expiratory fibers 
or of both, and sometimes continuous activity at 
lower levels. Dogs, and in lesser degree cats, show 
normally active inspiratory neurons predominate, 
in general, above T8 and expiratory neurons below 
this level. Periodic bursts of impulses, inspiratory 
and expiratory, are superimposed upon slow nega- 
tive electrotonic waves (d.c. amplifier) with ex- 
piratory spikes showing lesser adaptation to slowly 
rising currents. Chemoceptor stimulation (NaCN) 
elicits discharges from dormant neurons of both 
kinds, combined with a long-lasting elevation of 
the mean level of ventral root potential. Selective 
excitation of antagonistic neurons was obtained 
by clamping of the trachea timed to obstruct 
either inspiration or expiration, the latter, e.g. 
resulting in prolonged and increased expiratory 
discharges, based on greatly enhanced electro- 
tonic waves. Short stimulations of dual excitatory 
nerves (sup. laryngeal) tended to prolong selec- 
tively the discharges of the motoneurons active 
at the moment of stimulation, and to inhibit 
their antagonists. This inhibition is thought to 
result from the overactivity of one set of neurons 
reciprocally depressing the antagonists. Inhibition 
of motoneuron activity, inspiration and expira- 
tion, obtained with Na2CO; infusions was asso- 
ciated with long-lasting depression of the mean 
level of the ventral root potential. 


Anterior pituitary gland, growth hormone and 
secretin content of rat intestine. J. E. C. Dor- 
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CHESTER* AND R. E. Haist. Dept. of Physiology, 

Univ. of Toronto, Toronto, Canada. 

The secretin content of extracts of the entire 
small intestine in rats was determined. The find- 
ing that hypophysectomy reduced the total se- 
cretin content of the intestine and also reduced 
the concentration of secretin per gram of dried 
intestine (Federation Proc. 10: 36, 1951) has been 
extended. Injections of a crude saline extract of 
the anterior pituitary gland prevented this reduc- 
tion in secretin levels in hypophysectomized ani- 
mals. Injections of this crude extract into intact 
rats in most instances caused an increase in the 
total content and concentration of secretin above 
the normal levels. Administration of desiccated 
thyroid gland did not prevent the reduction in 
secretin levels in hypophysectomized rats. Hence 
the pituitary effect probably is not mediated 
through the thyroid gland. In a small series, the 
daily injection of a highly purified growth hormone 
preparation (Frank W. Horner Ltd.) was effective 
in preventing the reduction in secretin levels in 
hypophysectomized animals. 


Comparison of three methods for repeated rapid 
determinations of cardiac output. Poitier Dow, 
JOHN W. REMINGTON AND ALBERT R. Howarp.* 
Dept. of Physiology, Med. College of Georgia, 
Augusta. 

Most of the currently respected methods for 
estimating cardiac output are either too slow to 
follow transitory changes or too laborious for 
frequent repetition in a single experiment. This 
study reports comparisons of some possible im- 
provements. The Nahas cuvette for rapid spec- 
trophotometric oximetry of whole blood has facili- 
tated the direct Fick determinations but leaves 
this method limited by the adequacy of the oxygen 
consumption measurement. The logarithmic pho- 
toelectric densitometer developed by KE. V. New- 
man (after Morgan, from original circuit by 
Sweet) and the polyethylene carotid loop cuvette 
for it (Pearce, this program) have overcome many 
of the limitations of the dye injection method for 
repeated estimates. Practically simultaneous de- 
terminations by these two methods (hitherto 
untested for extreme range of rapidity and repeti- 
tion) have been made on anesthetized dogs under 
measures which produced various combinations of 
changes in pressure and output. Comparability 
was controlled by reading aortic pressure contours 
recorded during the actual time span of each 
method. Small amounts of T-1824 do not interfere 
with the spectrophotometric oximetry, but re- 
peated injections require the precaution of an 
extra reading at 625:my to detect such inter- 
ference and correct for it if present. Results of this 
three-way comparison will be presented, with 
recommendations for the range of usefulness of 
each. 
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An evaluation of dye-dilution method of measur- 
ing cardiac output and so-called pulmonary 
blood volume. JosepH T. Doyie,* Josern S. 
Wiuson,* CHARLES LepINe* AND JAMES V. 
WarREN. Emory Univ., Atlanta, Ga. 

By injecting T-1824 into a cardiac catheter and 
collecting arterial blood during first circulation of 
the dye, one can measure mean circulation time 
(MCT), cardiac output (CO) and so-called pul- 
monary blood volume (PBV). Approximately 300 
nearly simultaneous measurements in human sub- 
jects of blood flow by the dye-dilution and Fick 
methods permit the following conclusions: CO 
measured by the dye and Fick methods correlates 
satisfactorily. The dye method may be unreliable 
if CO is extremely low, and is invalid in the 
presence of intracardiac shunts and free aortic 
regurgitation. The dye method is adequately 
reproducible. The measurement of PBV, on the 
other hand, is poorly reproducible. PBV is not 
correlated with pulmonary arterial or capillary 
pressure, pulmonary vascular resistance or vital 
capacity. A correlation with stroke volume is 
inherent in the method. Artificial expansion or 
reduction of general blood volume (GBV) does 
not alter the ratio PBV:GBV. In hypokinetic 
heart failure PBV is large, while in hyperkinetic 
failure PBV is essentially normal. In both types 
of failure PBV:GBV is maintained at the normal 
25%. Mitral stenosis (MCT prolonged; PBV and 
PBV:GBV large) and tricuspid insufficiency (MCT 
slightly prolonged; PBV and PBV:GBV relatively 
small) alone show significant contrast. Tilting and 
venous pooling of blood produce a statistically 
equivocal reduction in measured PBV. It is 
concluded that the dye measurement of CO is 
useful while the measurement of PBV is relatively 
insensitive in quantitating small but physio- 
logically important changes in volume. 


Alveolar O, and CO, during inspiration, expiration 
and breath holding. A. B. DuBots (introduced 
by W. O. Fenn). Dept. of Physiology and Vital 
Economics, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Data are presented showing changes in alveolar 
gases during breath holding. During the first 20 
seconds the Po, diminishes linearly with time 
according to an Oz equation. An equation is de- 
veloped for the changes in Peo, which shows that 
the Peo, approaches the oxygenated venous Poo, 
exponentially so long as the venous blood remains 
unchanged. The exponential constant of the CO2 


equation is ae a where Qb is the blood 
A™~ “Looe 

flow, S is the slope of the oxygenated CO: dis- 
sociation curve, V, is the alveolar volume and 


Croco, i8 the capacity of the lung tissue and lung 
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capillary blood for COs. Combining the O2 and 
CO, equation with the elimination of ¢ gives 
another exponential equation which describes the 
breath holding pathway on the Po.-Pco, diagram. 
The initial slope of this curve is equal to R V,/ 
(Va + Croo,) and in 10 subjects had an average 


value of R X 0.83 + S. E. 0.08, where R is the 
mean respiratory gas exchange ratio. This pro- 
vides therefore a method of evaluating C,,,,. 
This equation also gives the changes in alveolar 
concentration which occur during expiration which 
is comparable to breath holding. An equation for 
the alveolar changes during a large inspiration 
has also been worked out and serves as a pattern 
for the alveolar changes which occur during in- 
spiration. In normal breathing expiration and 
inspiration form a counter clockwise loop around 
the mean alveolar point on a Po.-Pco, diagram 
with a 2 mm. change in Po, and a 3 mm. change 
in Pooe. A 


Radiosensitivity of C. paramecium as influenced 
by phase of nitrogen assimilation. Howarp S. 
Ducorr (introduced by D. E. Smirn). Div. 
of Biological and Med. Research, Argonne Natl. 
Lab., Chicago, Ill. 

The duration of x-ray-induced division block 
in C. paramecium has been previously reported to 
be the same, whether cells were in logarithmic 
phase of growth or were nonproliferative due to 
nitrogen depletion. Nitrogen-depleted cells to 
which a nitrogen source is restored just prior to 
irradiation are much more radiosensitive than 
cells in any other phase of nitrogen assimilation. 
This increased sensitivity is manifested in either 
or both of two ways: a greater degree of killing at 
higher doses (30,00U r) or a second division block 
following apparent recovery from a division block 
of normal duration at lower doses (15,000 r). 
Similar experiments using nitrogen mustard (HN- 
2) also indicate that the time course of cell division 
is a function of the time since restoration of the 
nitrogen source. Cells given nitrogen supply 
shortly before exposure appear to be more sensi- 
tive to mustard action than those given nitrogen 
either longer before or simultaneously with the 
mustard. These apparent differences between 
nitrogen mustard and X-ray in regard to pattern 
of nitrogen assimilation and sensitivity may be 
real, or else may be due to differences in the 
time-intensity pattern of exposure to the two 
agents. 


Ascorbic acid and acclimatization to cold 
in monkeys. Lovuis-Paut DuGaL AND Guy 
FortiER.* Inst. de Physiologie, Faculté de Méde- 
cine, Univ. Laval, Quebec. 

Acclimatization to cold was appreciated by 
resistance to intense cold (2 hours at —20°C.), 
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as reflected by the drop in rectal and intra- 
muscular temperature. Eighteen monkeys (Rhesus 
maccacus) were divided in 3 groups: the first group 
was kept at room temperature and fed Purina 
Dog Chow plus a supplement of 25 mg/day of 
ascorbic acid; the second group, fed the same diet 
as group 1, was pre-exposed to a temperature of 
+ 10°C. for 6 months before being tested for 
resistance to —20°C.; the third group was treated 
like the second one, but received in addition 300 
mg/day of ascorbic acid. The results obtained in 
more than 80 experiments show that monkeys 
pre-exposed to mild cold during 6 months and re- 
ceiving 25 mg/day of vitamin C (which is an 
important amount when one considers the weight 
of those animals) do not resist intense cold better 
than controls kept at room temperature. That 
result is contrary to what has been found in 
animals able to synthesize ascorbic acid, e.g., 
rats. On the contrary, monkeys pre-exposed to 
cold for the same period and receiving 325 mg. 
daily of ascorbic acid (300 mg. more a day) are far 
better resistant a) than the controls kept at room 
temperature and 6) than the controls also pre- 
exposed to cold but receiving only 25 mg. daily of 
ascorbic acid, when exposed (at rest) for 2 hours 
at —20°C. All those results are statistically highly 
significant. (Supported by a grant from the De- 
fense Research Board of Canada.) 


Effects of ascorbic acid and ACTH combined or 
separately on adrenal weight of normal and 
hypophysectomized rats. Lovuis-PauL DuGAL 
AND MERcEDEs THERIEN.* Inst. de Physiologie, 
Univ. Laval, Quebec. 

From observations made in our laboratory and 
others, ascorbic acid has been reported to increase 
the fall in adrenal cholesterol during exposure to 
cold, and to prevent, at the same time, the normal 
hypertrophy of the adrenals. Resistance to cold is 
nevertheless increased by ascorbic acid. The pur- 
pose of the present investigation was to try to 
clarify and connect the above findings. In normal 
rats, ascorbic acid does not prevent the action of 
injected ACTH on the adrenal. In hypophysec- 
tomised animals, ascorbic acid alone does not re- 
place the action of ACTH, but the same sub- 
stance does potentiate the effect of ACTH on 
adrenal weight. In other words, small doses of 
ACTH which have no effect by themselves on the 
adrenal weight of hypophysectomised rats, have 
the same effect as large doses of the same sub- 
stance, if they are administered together with 
ascorbic acid. (Supported by a grant from the 
Defense Research Board of Canada.) 


Methods of fractionating Pitressin. Mary E. 
Dum, STEPHEN H. LeEsiie* aNd BERTRAM 
LAKEN.* Dept. of Medicine, College of Medicine, 
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New York Univ.-Bellevue Med. Center, New York 

City. 

When Pitressin was treated with 0.01 m sodium 
thioglycollate and assayed in rats, most of the 
antidiuretic activity was retained but the chlor- 
uretic and pressor activities were destroyed 
(Ratu et al. Am. J. Physiol. 163: 141, 1950). 
In the experiments reported in the present study 
active antidiuretic preparations have been ob- 
tained after adsorption on either alumina gel or 
oxycellulose. Cation exchange resins were not 
satisfactory adsorbents for Pitressin. The method 
used was to absorb Pitressin (200 mm/ml.) on 
alumina gel at a pH of 5.1, which removed about 
50% of the antidiuretic activity of the solution as 
measured by the rat assay. The alumina gel was 
eluted with 0.05 m phosphate buffer at a px of 7.8 
and the eluate again assayed in rats. From 10-20% 
of the original antidiuretic activity was recovered 
with no evidence of any associated chloruretic or 
pressor activity. In the experiments with oxy- 
cellulose Pitressin (50 mm/ml.) in 0.1 m acetic 
acid was stirred with oxycellulose (10.9% COOH) 
for 5 hours which removed all but traces of anti- 
diuretic and chloruretic activity from the solu- 
tion. The oxycellulose was eluted with 0.1 m HCl 
and an aliquot neutralized, diluted and assayed 
in rats. Somewhat more than 100% of the anti- 
diuretic and chloruretic activity of the original 
solution was recovered at more than 5 times its 
original concentration. 


Tissue electrolyte and water changes after glucose 
per os in epinephrine protected and unprotected 
adrenalectomized rats. ABRAHAM DuRY AND 
Tuomas N. Jounston.* Dorn Lab. Med. Re- 
search, Bradford Hosp., Bradford, Pa. 

Within 20 minutes after 2 ml. 50% glucose solu- 
tion was admitted into the stomach of 250 gm. 
adrenalectomized rats, 80% of the group showed 
signs of mortal failure. When adrenalectomized 
rats were pretreated with epinephrine 60 minutes 
before the glucose solution was administered, 80% 
of the group survived without signs of failure. 
The changes in the water and electrolyte con- 
centration of plasma, skeletal muscle and liver 
after glucose administration in the non-surviving 
group not pretreated with epinephrine and the 
surviving epinephrine-pretreated group were com- 
pared with their respective controls. Evidence will 
be presented that mortal failure in the unprotected 
group resulted from the rapid increase in plasma 
K concentration and the cardiac changes asso- 
ciated with hyperkalemia. A large significant de- 
crease in the potassium concentration of the liver 
was found in this group but no changes were found 
in the plasma sodium, chloride of water nor the 
concentration of water or electrolytes in the 
skeletal muscle. Epinephrine pretreatment in- 
duced a significant decrease in plasma and muscle 
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K concentration. This apparently was an im- 
portant factor in protecting this group from 
failure after glucose administration since no 
changes were found after more than 20 minutes 
survival in the electrolyte concentration of 
plasma, muscle or liver. The results will be dis- 
cussed as indicating a significant role of epi- 
nephrine in potassium homeostasis. 


Glycemic levels and rumen development in calves. 
J. A. Dye anp D. Orsint.* Dept. of Physiology, 
Cornell Univ., Ithaca, N. Y. 

An inverse relationship between the glycemic 
level and functional development of the rumen in 
domesticated and wild ruminants has been re- 
ported from this laboratory (Am. J. Physiol. 162: 
434, 1950). Further studies on 2 male calves have 
shown an influence of the diet on this relationship. 
Postabsorptive glycemias of newborn calves range 
from 90-125 mg/100 ml., but decrease rather 
rapidly during the first postnatal month, then 
more slowly until adult levels of 40-60 mg/100 ml. 
are reached. This decline is appreciably slower 
when the diet consists of milk alone than when the 
animals have, in addition, free access to calf 
starter and hay. A shift from the latter to the 
former diet is accompanied by an appreciable 
glycemic rise and vice versa. Postprandial hyper- 
glycemic curves subsequent to drinking 6 quarts 
of milk were higher during neriods of milk feeding 
than during those in which the milk was supple- 
mented with hey and grain—expecially when the 
milk was taken from a nursing pail. An apparent 
explanation of these observations concerns the 
rapidity with which the feed reaches the abo- 
masum and inversely with the degree of bacterial 
action on the feed before it reaches this compart- 
ment of the stomach. In 7 experiments on a 6.5- 
month-old calf, with an abomasal fistula, receiv- 
ing milk, hay and grain, the abomasal content 
was found to be completely free of yeast-fer- 
mentable sugar. However, after acid hydrolysis, 
at pH 1, appreciable quantities of fermentable and 
non-fermentable reducing substances were pres- 
ent. Continued studies are in progress. 


Effect of ACTH on renal function of hypophysec- 
tomized dogs. D. P. Earue, S. J. Farser,* R. 
C. pE Bopo anv M. Kurrz.* Depts. of Pharma- 
cology and Medicine, New York Univ. College of 
Medicine, New York City. 

Glomerular filtration rate (GF) and renal plasma 
flow (RPF) are greatly reduced in hypophysec- 
tomized dogs. Five such dogs were placed on an 
ACTH regimen (pE Bopo et al., Federation Proc., 
this issue) sufficient to produce regeneration of 
the atrophic adrenals and to abolish insulin hy- 
persensitivity. GF and RPF increased in each 
dog, the mean postoperative value for GF in- 
creasing from 13 to a peak value of 42 ml/min. 
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and RPF from 63 to 151 ml/min. The increase was 
apparent at the earliest observation, viz. on the 
8th day of the ACTH regimen; it was progressive, 
but in no instance did renal functions return to 
preoperative control values. Renal functions were 
routinely measured 2-3 hours after the morning 
dose of ACTH, but in 2 dogs observations were 
also made when the morning dose had been omit- 
ted. In 3 of the 4 such observations on these dogs, 
GF and RPF were as low as the pre-ACTH values, 
although these dogs had been on ACTH for-21 
and 115 days prior to these studies. Three obser- 
vations on the acute effect of ACTH in these 2 
dogs indicated that GF and RPF did not increase 
until 30 to 90 minutes after the administration of 
ACTH and reached their peak values in approxi- 
mately 2 hours. The ACTH effect on renal func- 
tion appeared to be greater than that of growth 
hormone, when both were given in doses that abol- 
ished the insulin hypersensitivity of hypophysec- 
tomized dogs. 


Facilitation in crustacean neuromuscular sys- 
tem. DexTEeR M. Easton (introduced by T. C. 
Rucn). Zoology Dept., ‘niv. of Washington, 
Seattle. 

The extensor muscle of the dactyl of a crusta- 
cean is supplied by two fibers that run parallel to 
one another to the terminals, where they end in 
numerous branches on each muscle fiber. The 
larger of these fibers is excitatory, while the 
smaller inhibits the responses obtainable from 
stimulation of the larger fiber. Mach impulse de- 
livered to the terminals of the excitatory nerve 
produces a neuromuscular synaptic potential, 
similar to the end-plate potential of vertebrate 
skeletal muscle. The amplitude of each potential 
depends upon the previous history of excitation 
of the nerve. In a rested preparation, initial po- 
tential height may be zero during a train of pulses, 
but successive potentials will increase in height 
at a rate depending upon the frequency of stimu- 
lation. This facilitation occurs at frequencies of 
stimulation as low as 10/sec. There is appreciable 
post-tetanic potentiation of both the contraction 
and of the neuromuscular potentials. After a 5-sec. 
tetanus of the excitatory nerve at 100/sec., the 
neuromuscular synaptic potential recorded within 
5 sec. may be 300% of normal, and require several 
minutes to return to normal. The facilitation and 
potentiation process are explained in terms of 
negative after-potential of the nerve which may 
last for 100 msec. after a single impulse, and for 
several minutes after a short tetanus. The small 
fiber size and extensive branching probably pro- 
duce a low safety factor of conduction. During 
the negative after-potential, conduction into these 
terminals may be facilitated, and a larger area of 
muscle brought under their influence. 
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The aorta to coronary sinus anastomosis of Beck. 
Ricuarp W. Eckstern, Cart HoRNBERGER,* 
GeorGE SmitH* aNp Davin LEIGHNINGER.* 
Dept. of Medicine, Western Reserve Univ., Cleve- 
land, Ohio. 

Beck has shown in dogs that his operation re- 
duces the mortality and size and number of in- 
farects following coronary artery ligations. We 
have also shown in acute open chest dogs that the 
addition of arterial blood to the cannulated coro- 
nary sinus, at a mean pressure of 50 mm. Hg, re- 
duces the mortality during the first hour following 
circumflex artery ligation. These present studies 
deal with the mechanism of benefit 1) in acute 
experiments on normal dogs, and 2) in acute ex- 
periments on dogs previously prepared by the 
Beck technique. Information has been obtained 
concerning the changes in peripheral coronary 
pressure, amounts of peripheral coronary back 
flow and its oxygen content. Electrocardiographic 
records have been made. Present evidence indi- 
cates the reduction in mortality is due to a few 
ec. of blood which pass in a reversed direction 
through capillaries from the coronary sinus to the 
occluded artery. Such blood gives up its oxygen. 
The 1eversed flow decreases in a matter of hours 
in acute dogs following major artery ligation and 
persists for some days in chronic dogs, after which 
time the usual interarterial collaterals enlarge. 
However, when the anastomosis has been in place 
for 1 month in the presence of open coronary ar- 
teries, potential channels for reversed flow can be 
shown to remain open. Ischemic electrocardio- 
graphic changes are induced by arterializing the 
coronary sinus when coronary flow is reduced. 
Severe ischemic changes resulting from complete 
artery occlusion are slightly improved by sinus 
arterialization. 


Contractile system of cardiac muscle. NANcy 
Cantor Eppy* ann F. J. M. Sicueu. Dept. of 
Physiology and Biophysics, Univ. of Vermont 
College of Medicine, Burlington. 

One of us has previously shown that in isolated 
skeletal muscle fibers with cut ends, the contrac- 
tile mechanism can be excited to a normal type 
of response apparently without involving the 
conducting mechanism. The intact entire sar- 
torius can respond similarly provided the KCl 
content of the medium is raised sufficiently high 
to abolish conduction. The present experiments 
show that cardiac muscle (ventricular and atrial 
strips from the turtle heart) can react similarly. 
As in the previous experiments, since the muscle 
is rendered non-conducting, the mechanical re- 
sponse is restricted to the region stimulated. To 
obtain a response of reasonable size, the entire 
length of the muscle strip was stimulated simul- 
taneously through massive electrodes placed so 
the current would flow uniformly across the muscle 
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strip. The stimuli were rectangular current pulses 
of variable strength and duration. The contrac- 
tions were recorded isometrically. As in voluntary 
muscle the response of the contractile system is 
gradable, the maximum isometric tension and the 
duration of the contraction depending on both 
the strength and duration of the shock. A stimulus 
of duration comparable to the normal depolariza- 
tion time produces a contractile response of about 
the same duration and form as the normally prop- 
agated contraction. A very brief stimulus elicits a 
twitch-like response occurring entirely after the 
stimulus. There is apparently a threshold for the 
response, but no refractory period. (This investi- 
gation was supported by a research grant from 
the National Heart Institute, of the National 
Institutes of Health, U.S. Public Health Service.) 


Centrifugation of animals about an axis through 
the body. R. EpELBERG AND H.S. Weiss (intro- 
duced by H. M. Sweeney). Aero Med. Lab., 
Wright Air Development Center, Wright-Patter- 
son Air Force Base, Dayton, Ohio. 

The rapid tumbling that often accompanies 
emergency ejection from aircraft represents an 
unknown threat to the flyer’s safety. In experi- 
ments designed to simulate this tumbling, dogs, 
anesthetized with Nembutal and lying on either 
side, were spun on a horizontal turn-table with 
the heart at the center of rotation. Respiratory 
rate, EKG and direct measurement of blood pres- 
sure from 4 vessels were recorded simultaneously. 
The centrifugal force induced by the spin about 
the heart opposes venous return, resulting, at 
speeds above 120 rpm, in a picture of acute hy- 
poxia. Cardiae output is decreased, as indicated 
by the marked reduction in arterial pressure, pulse 
pressure and A-V pressure difference. Tachycar- 
dia develops and is primarily attributal to the 
abrupt, acute fall in carotid pressure. Breathing 
ceases in the inspiratory phase probably as a re- 
sult of a caudad displacement of the diaphragm. 
Animals survived exposures to 200 rpm for 2 min- 
utes but developed subendocardial and cerebral 
subarachnoid hemorrhages. Similar subendocar- 
dial hemorrhages have been produced by the beat- 
ing of an ‘empty’ heart. The subarachnoid ecchy- 
moses are attributed to the sudden rise in systolic 
pressure from zero to almost 450 mm. Hg immedi- 
ately after the run. The effect of anoxia on the 
strength of these vessels may be a factor. Meas- 
ured pressures, after cardiac output had fallen 
to near zero, were lower than calculated hydro- 
static values, suggesting that vascular pressures 
cannot be predicted on the basis of a simple ro- 
tating column of fluid. 


Penetration of sodium and water into bone as 
measured with radiosodium and D.O. I. S. 
EpELMAN, A. H. JAMEs AND F. D. Moors (in- 
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troduced by J. R. PapPpENHEIMER). Peter Bent 

Brigham Hosp. and Harvard Med. School, Boston, 

Mass. 

Studies on the penetration of radiosodium and 
D.O into bone were carried out as a preliminary 
to determining the availability of these stores for 
use in metabolic emergencies. Inasmuch as these 
stores constitute approximately 35% of body so- 
dium and 10% of body water their role in meta- 
bolic processes may be of considerable significance. 
In 7 dogs and 1 human, blood and bone biopsies 
were obtained over a 50 hour period after intra- 
venous administration of isotonic Na*‘Cl. After 
distribution equilibrium, the ratio of the specific 
activity in bone to that in serum is a measure of 
the fraction of the element exchanged. Biopsies 
of rib, skull and femur showed that 40-55% of 
bone sodium exchanges in the first 3-24 hours. 
Further studies were carried out in 2 dogs in- 
jected with Na?? (7} = 3.0 yrs.) and maintained 
on rice diets. Serial bone biopsies over a 4 week 
period did not yield any further exchange. These 
data demonstrate that a large fraction (approxi- 
mately 55%) of bone sodium is bound in matrix. 
Parallel studies with D.O were carried out in 6 
dogs. For a post equilibration interval up to 30 
hours, @ maximum of 80% water exchange was 
obtained for rib and femur cortex. The implica- 
tions of these results for the interpretation of 
water and electrolyte distribution based on dilu- 
tion studies will be discussed. 


Effect of nitrogen mustard on water metabolism 
in rat. ABRAHAM EDELMANN, Ruta B. Heatey* 
AND Guapys M. MateyKxo.* Biology Dept., 
Brookhaven Natl. Lab., Upton, N. Y. 

Nitrogen mustard was injected intravenously 
in doses of 0.025, 0.05, 0.1 and 0.2 mg., into male 
albino (Sprague-Dawley) rats of about 220 gm. 
weight. After 0.05 or 0.1 mg. there was a persistent 
diuresis. The urine volume was quite large for the 
first 24 hours after which time it fell gradually for 
12 days to pretreatment values. Following 0.2 mg., 
urine volume increased slightly for 2-3 days and 
slowly returned to normal by 10-12 days. Only a 
slight increase in urine volume at 3 days was evi- 
dent after 0.025 mg. Water intake varied as the 
urine output. A test dose of water was given by 
stomach tube 2 hours after injection of 0.1 mg. 
Control animals were similarly treated except 
they were injected with normal saline instead of 
the mustard. The experimental animals excreted 
the water much more rapidly than the controls. 
Serum taken at various times, up to 24 hours, 
from N-mustard treated rats was assayed for 
antidiuretic activity. There was no apparent 
change in the blood titer of the antidiuretic sub- 
stance. After whole body x-irradiation these phe- 
nomena occur but are accompanied by a decrease 
in circulating antidiuretic substance. It would 
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appear, therefore, that while the diuresis and 
response to administered water are similar to 
those seen after whole body x-irradiation, the 
mechanisms involved are different. (Research car- 
ried out at Brookhaven National Laboratory 
under the auspices of the Atomic Energy Commis- 
sion.) 


Temperature regulation in conscious dog during 
thermal stress. H. E. Eperstrom anp A. C. 
HicGiInBoTHaM.* Dept. of Physiology, St. Louis 
Univ. Med. School, St. Louis, Mo. 

‘The temperature of several skin areas in con- 
scious dogs rose about 1°C. whe the anizals 
were transferred from an environmental tempera- 
ture of 25°C. to one of 36°C. During the next 3 
hours skin temperature remained relatively con- 
stant. In the same experiment, rectal, tongue, 
and air temperature in the buccal cavity did not 
change appreciably. The decrease in the tempera- 
ture gradient between skin and room air was offset 
mostly by increased heat loss from the respiratory 
tract, resulting in thermal equilibrium. Arterial 
perfusion of the footpad and ear, measured with 
a photoelectric plethysmograph, showed little 
change during the experiment. Cutaneous evapo- 
rative losses, measured by a desiccating capsule, 
increased in the hot environment. The rise in 
evaporation was considered the result of increased 
secretion by the sebaceous glands. The iodine 
starch-paper technique yielded spots from the 
dog skin in cold as well as hot environments. No 
evidence of thermal sweating comparable to that 
in the human skin was noted in the dog. At air 
temperatures of 36°C. cutaneous evaporation ac- 
counted for about one-fifth of the total heat loss 
of the dog, the remainder apparently being dissi- 
pated through the respiratory route. (Aided by a 
grant from the U.S. Public Health Service.) 


Consumption of glucose by sympathetic ganglia. 
CHARLES Epwarps* AND MARTIN G. LARRABEE. 
Jenkins Labs. of Biophysics, Johns Hopkins 
Univ. and Hosp., Baltimore, Md. 

Consumption of glucose by superior cervical 
ganglia excised from rabbits was measured at 
35°-37° C. The ganglion (weight approximately 8 
mg.) was mounted in a small plastic chamber with 
its preganglionic and postganglionic nerves in 
contact with stimulating and recording electrodes. 
Bathing solution containing sodium, potassium, 
calcium, magnesium, chloride, phosphate, and 
glucose (1 gm/l].) was equilibrated with 5% COs, 
95% O2 and buffered with bicarbonate to px 7.4. 
This solution flowed through the chamber except 
during periods of glucose uptake determination. 
For each determination the ganglion was bathed 
in 0.02 ml. of solution, which was raised and low- 
ered by a piston, thereby alternately exposing 
the ganglion to the gaseous phase and to the solu- 
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ion. After 15-45 minutes, solution was withdrawn 
and analyzed for glucose. This was done by drying 
the sample, redissolving in 0.05 ml. of oxygenated 
solution containing glucose oxidase (notatin), and 
finally measuring, with a polarized platinum elec- 
trode, the oxygen concentration remaining after 
oxidation of the glucose. The average glucose con- 
sumption at rest was 1.25 ug/mg/hr. (extremes: 0.79 
and 2.11 ug/mg/hr.). Repetitive stimulation at 4/ 
second and 10/second did not, on the average, 
significantly accelerate the uptake of glucose, in 
contrast to the considerable acceleration of oxy- 
gen uptake previously observed (e.g. 20% at 4/ 
second and 40% at 10/second). The glucose uptake 
was accelerated 50-100% by removal of oxygen or 
addition of NaCN, and was markedly decreased 
on lowering the temperature to 25°. 


Survival rates in experimental burn shock. ALBERT 
EINHEBER,* Louris P. MUNAN* AND CHESTER FE. 
Leese. Dept. of Physiology, George Washington 
Univ. School of Medicine, Washington, D.C. 

In the course of investigations in the chemo- 
prophylaxis of burn shock, several untreated 
groups representing a total of 300 animals were 
used to demonstrate the effect of burns on sur- 
vival rates in rats subjected to variations in the 
temperature of the burn (65, 70, 73, 75, and 80°C.) 
and in duration of the burn (10, 15, and 20 sec.). 
A standard burn was obtained in animals anes- 
thetized with sodium pentobarbital 15 minutes 
prior to immersion of approximately 90% of the 
body surface area in water maintained at con- 
stant temperatures. In burns of 75°C. and above, 
the highest mortality occurred within the 12-hour 
period following the burn. All animals burned at 
70°C. and above eventually died of burn sequelae. 
These data support the work of 8. J. Hazan and 
C. R. Treadwell (Proc. Soc. Exper. Biol. & Med., 
68: 684, 1948). Most of the survivors of the 65°C. 
burn developed a transient, well-circumscribed 
alopecia in unburned areas of the head. Of interest 
too is the consistent observation that in the im- 
mediate period following burn the males regained 
consciousness and showed signs of activity earlier 
than the females. The color attending the edema 
of the burned limbs seemed to vary with the tem- 
perature of the burn, lower temperature ranges 
produced a shade of red, which merged into purple 
at higher temperatures. 


Effect of oxypolygelatin, plasma and 0.9% so- 
dium chloride solution on plasma volume of 
human subjects after hemorrhage. JouHn D. 
Evpver, Jr., Harotp G. BARKER AND JAMES M. 
WALKER (introduced by Rosert D. Dripps). 
Harrison Dept. of Surgical Research and Dept. 
of Anesthesiology, Schools of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Recent clinical experience has established the 
usefulness of several plasma expanders in the 


Volume 11 


treatment of hypotension; however, their relative 
value is difficult to judge from these observations 
alone. It was believed that they could better be 
compared on the basis of their ability to increase 
and maintain plasma and blood volumes. A series 
of young males in good health were subjected to 
a controlled hemorrhage of approximately 1000 
cc. followed immediately by an infusion of an 
equal volume of the plasma expander being tested. 
Heparinized human plasma, oxypolygelatin (Bax- 
ter S152AY), and physiological saline have been 
studied to date. Plasma volume measurements 
were made using T-1824 before infusion, at 4 
hours, and 12 hours after infusion. Hemoglobin, 
hematocrit, and plasma protein were followed for 
24 hours, and, in the subjects receiving oxypoly- 
gelatin, analyses have been carried out for this 
substance in the plasma and urine. Findings indi- 
cate that all substances tested in hemorrhaged 
volunteers afforded a greater increment of circu- 
latory volume than had been reported for unbled 
subjects. The results obtained with plasma, 5% 
oxypolygelatin solution, and saline will be com- 
pared as to their effect on plasma and blood vol- 
ume. (This work was done under contract number 
DA-49-007-MD-107 between the University of 
Pennsylvania and the Department of the Army.) 


Influence of heart disease on expected overshoot 
in blood pressure following a Valsalva maneu- 
ver. E. I. Extsperc, E. SINGIAN AND G. MILLER 
(introduced by J. STaMuLER). Cardiovascular 
Dept., Med. Research Inst., Michael Reese Hosp., 
Chicago, Ill. 

An overshoot in blood pressure and a bradycar- 
dia normally occur after the straining in the Val- 
salva maneuver. These were found to be abolished 
in the presence of significant mitral stenosis, con- 
gestive heart failure, pericarditis, advanced pul- 
monary vascular disease, and by ganglionic block- 
ing agents. The overshoot and bradycardia appear 
to be blocked by preventing the normal ingress 
of blood into the systemic vessels after straining. 
This can be produced by a significant mitral valve 
obstruction, a marked depression of the failing 
heart to raise its output, and a limitation to car- 
diac filling in some forms of pericardial disease. 
Whether a constricted pulmonary vascular bed 
can do this also is not settled; the lack of response 
in some cases may be due to a failing right ven- 
tricle. Ganglionic blocking agents prevent the 
pressor response (and secondarily the bradycar- 
dia) after the Valsalva maneuver by interrupting 
the reflex path. The blood pressure overshoot 
appears earlier in congenital overriding aorta 
since blood enters the aorta directly from the 
right ventricle. 


Central depression by drugs which block neuro- 
muscular transmission. C. H. Exits, Stata 
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NorTon* AND WALLER V. Moraan.* Wellcome 

Research Labs., Tuckahoe, N.Y. 

In the use of myoneural blocking agents in sur- 
gical procedures, occasional cases have been re- 
ported in which protracted respiratory arrest is 
encountered. Development of compounds which 
specifically antagonize peripheral myoneural 
blockage by Syncurine and d-tubocurarine has 
made it possible to demonstrate that after large 
doses of either of these blocking agents, respira- 
tory arrest in cats and dogs clearly outlasts the 
period of neuromuscular block. In general, with 
d-tubocuraine and Syncurine, those animals 
which showed failure of respiration exhibited a 
definite lag in the return of spontaneous respira- 
tory movements after the diaphragm was again 
responsive to electrical stimulation of the phrenic 
nerve. Diacetylcholine also showed this phenom- 
enon in 3 of 11 instances, but in 2 cases in which 
respiratory arrest was complete, spontaneous res- 
piration began simultaneously with -eturn of the 
diaphragmic twitch. Action potentials recorded 
from the phrenic nerve in dogs were found to be 
lacking during the period of protracted respira- 
tory arrest, but were shown to return with the 
restoration of spontaneous respiration. During 
the period between return of the phrenic-gas- 
trocnemius twitch and the return of spontaneous 
respiration, lobeline, a specific stimulant of the 
respiratory center, caused immediate resumption 
of respiratory movements. The conclusion is made 
that the 3 neuromuscular blocking agents can 
show evidence of central depression in addition 
to their peripheral activities. 


Effects of d-tubocurarine on blood flow and mo- 
tility of mammalian intestine. LEONARD EL- 
WELL* AND JOHN W. Bean. Dept. of Physiology, 
Univ. of Michigan, Ann Arbor. 

An isolated segment (about 12 inches below the 
pyloris) of dog intestine set up in a constant tem- 
perature both maintained at 38°C. was perfused 
under constant pressure with heparinized dog 
blood previously equilibrated with a mixture of 
3% CO, 30% O2 in Ne. Inflow and outflow of blood 
were recorded continuously by thermopile and 
drop methods, intestinal motility by tambours 
connected to each end of the segment. Intra- 
lumenary pressure was usually about 3 cm. of 
water. d-Tubocurarine previously warmed to bath 
temperatures was rapidly administrated by needle 
through the wall of the inflow connection as were 
also the saline controls. Doses of from about 1-4 
units regularly resulted in an increased blood 
flow of from slight to well-pronounced magnitude, 
and markedly depressed the amplitude of the 
rhythmic contractions and tonus of the gut. These 
changes were occasionally preceded by an initial 
sharp but transient increase in tonus and ampli- 
tude of contraction during which time blood flow 
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was temporarily reduced, frequently to complete 
stoppage, presumably due to vascular constric- 
tion by the increased intestinal tonus. Because of 
the great influence of intestinal motility and tonus 
on intestinal blood flow, the experimental results 
do not as yet conclusively demonstrate to what 
extent the more prolonged volume flow effects are 
due to the action of d-tubocurarine on the vessels 
themselves or on the intestinal musculature. The 
results indicate that the augmentative influence 
of d-tubocurarine on blood flow in the intestine 
is much less pronounced than it is on the flow 
striated muscle (Am. J. Physiol. 164: 734, 1951). 


An apparent instability of conditioned and uncon- 
ditioned hind leg flexion in certain conditioning 
situations. J. D. Emerson (introduced by JoHN 
S. Gray). Dept. of Physiology, Northwestern 
Univ. Med. School, Chicago, Ill. 

Hind leg flexion to electrical stimulation of the 
foot was conditioned to auditory stimuli in cats, 
with the presentation of 100-200 conditioning 
trials per day. Response magnitude was measured 
electromyographically from skin electrodes above 
biceps femoris. In most of the cats the conditioned 
response was eliminated in the same stimulus 
situation in which it had been established. The 
unconditioned response was also reduced in mag- 
nitude in most and disappeared entirely in a few 
of the cats. The results are compared with those 
obtained when the unconditioned stimulus was 
given alone in the cat, with those obtained in 
similar conditioning situations in the dog and 
with those obtained in the cat in shorter condi- 
tioning periods. 


Evaluation of factors in determination of cardiac 
output by dye dilution methods. J. ENGLE- 
HARDT, A. E. Lewis, R. D. Goopman anp E. 
A. Suck (introduced by V. E. Haut). Pathology 
Sec., Atomic Energy Project, School of Medicine, 
Univ. of California at Los Angeles. 

Studies on rabbits by single injection and con- 
stant infusion methods reveal that: 1) acceptable 
plateau during constant infusion of T-1824 can 
generally be obtained if artefacts introduced by 
measuring techniques are eliminated and effects of 
axial streaming minimized; 2) the first portion 
of the time-concentration curve during a constant 
infusion demonstrates conclusively that the blood 
volume of the heart as well as the lung has a sig- 
nificant effect on the results obtained and is there- 
fore measurable. By direct measurement of dye 
and extractable hematin from excised hearts and 
lungs it can be shown that: /) the loss of dye to 
tissues is negligible, and 2) there is enough agree- 
ment between the direct and indirect measure- 
ments of heart and lung blood volumes to establish 
the validity of the indirect methods. Methods, 
derivations, and data will be presented. (Based 
on work performed under Contract No. AT-04-1- 
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GEN-12 between the Atomic Energy Commission 
and the University of California at Los Angeles.) 


Effect of x-irradiation on incorporation of inor- 
ganic P®2 into phospholipids by rat liver slices. 
Crecit ENTENMAN AND ERNEST O. WEINMAN 
(introduced by Lesuie L. BENNETT). Biochem- 
istry Branch, Biological and Med. Sciences Div., 
U. 8S. Naval Radiological Defense Lab., San 
Francisco, Calif. 

Liver slices of irradiated and non-irradiated 
rats were incubated in bicarbonate-Ringer’s solu- 
tion and the incorporation of inorganic P*® into 
phospholipids was measured. In all cases investi- 
gated, i.e. 14 and 24 hours after 2500 r x-irradia- 
tion and 24 hours after 1000 r x-irradiation, liver 
slices of X-ray exposed animals incorporated more 
P2 into their phospholipids than did slices of 
control animals. The specific activities of such 
phospholipid-P were also higher in the irradiated 
groups. Pre-radiation treatment with cysteine did 
not exert a significant effect on such P* incorpo- 
ration into phospholipids or on the specific activ- 
ities of phospholipid-P when liver slices were 
incubated 24 hours after 1000 r x-irradiation. Four- 
teen and 24 hours after exposure, the livers of the 
irradiated rats used in the above investigations 
were heavier than the livers of their controls. 
The liver weight/body weight ratios were also 
greater in the irradiated rats. Such differences 
could be observed regardless of whether results 
were expressed on a liver wet weight or liver dry 
weight basis. Fourteen hours after 2500 r x-irra- 
diation, rat livers were analyzed for their dry 
weights, total lipids, phospholipids and non- 
phospholipid fats. The percentage concentrations 
of these substances were the same in exposed and 
non-exposed animals. Since livers of irradiated 
rats were, however, heavier than those of controls 
the total amounts of these substances found in 
the livers were correspondingly greater in the case 
of the irradiated rats. But volatile materials and 
lipids accounted for less than 80% of the total 
difference in liver weight, indicating that the 
amounts of other constituents must also have 
been greater in the irradiated livers. 


Hydrolysis of diphosphopyridine nucleotide by 
snake venom. Dean P. Epperson (introduced 
by E. ALBERT ZELLER). Mayo Foundation, Grad- 
uate School, Univ. of Minnesota, Rochester. 

The rapid splitting of DPN by an enzyme pres- 
ent in the venom of most species of venomous 
snakes has been studied by using the liberation 
of CO. from a bicarbonate buffer to follow the 
course of the reaction (CHain, E.; Biochem. J. 
33: 407, 1939; ZeLuteR, E. A.; Helvet. chim. acta. 
32: 2512, 1949; 33: 821, 1950). In a zinc-free medium 
less than 1 mole of inorganic phosphate is released 
per mole of DPN and no adenylic acid is produced; 
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this suggests that DPN hydrolysis involves the 
dephosphorylation of the adenine moiety. In a 
medium containing zine ion in 4 millimolar con- 
centration, practically no inorganic phosphate is 
produced, although there is no decrease in the 
final yield of CO.; neither ammonia nor pyrophos- 
phate is produced and there is a high yield of 
adenylic acid. These observations suggest that 
the initial breakdown occurs at the pyrophosphate 
bond. Other considerations seem to exclude alter- 
native sites of hydrolysis: the pyridine-ribose bond 
is undisturbed and the different rates of phosphate 
liberation by venom in the presence of various 
bivalent ions correspond to the behavior of venom 
5-nucleotidase in similar media. The initial split- 
ting of reduced DPN is somewhat more rapid, 
and the final phosphate yield greater, suggesting 
partial dephosphorylation of dihydronicotinamide 
mononucleotide. The strong inhibition of DPN 
pyrophosphatase by antivenom sera will be dis- 
cussed. 


Recording seizure occurrence in experimental 
epilepsy. Cart F. Esstc anp GrorcE L. Bar- 
NARD (introduced by Wave H. MarsHatt). 
Natl. Insts. of Health, Natl. Inst. of Mental 
Health, U. S. Public Health Service, Bethesda, 

Md. 

Chronic recurrent epileptic seizures occur fol- 
lowing the application of alumina cream to the 
cerebral cortex of Rhesus monkeys as described 
by Kopeloff, Barrera and Kopeloff. A method has 
been devised to record the onset, frequency and 
temporal incidence of the convulsions. An activ- 
ity cage with sheet metal walls and a floor sup- 
ported from below by compression springs was 
constructed. The monkey’s movements resulted 
in vertical undulations of the floor which were 
transmitted via an attached lever and connecting 
wire to an ink writing pen. The pen working 
against spring tension wrote on EEG paper mov- 
ing 2.4 cm/min. which permitted continuous re- 
cording. Preliminary observations were made on 
2 monkeys prepared with alumina cream 6 months 
previously. During the postoperative period these 
animals had never been seen to convulse spon- 
taneously or in response to administered stress. 
It is indicated from the activity records obtained 
that both animals are subject to spontaneous 
nocturnal convulsions. One monkey was observed 
18 days during which 3 nocturnal seizures oc- 
curred. There were no diurnal convulsions during 
this period. The other monkey had a single noc- 
turnal attack during 6 days of observation. In 
both animals the ictal episodes appeared to begin 
during a period of complete inactivity. However, 
complete immobility of the cage floor prior to 4 
seizure does not necessarily indicate that the 
animal was asleep when the attack began. 
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Relation of dietary protein to reproduction in the 
rat. HerBertT M. Evans anp MARJorIE M. 
Neuson.* Inst. of Exper. Biology, Univ. of 
California, Berkeley. 

Normal females were placed the day of breed- 
ing on purified diets supplemented with all known 
vitamins and varying in protein level from 0-20%. 
As the protein level was decreased from 20-15% 
and to 10%, few adverse effects on reproduction 
were observed. The 5% protein level resulted in 
a high incidence of stillborn young together with 
marked decreases in birth weight of young and 
maternal weight gain during gestation. On a 
protein-free diet marked reproductive upsets oc- 
curred, namely, early resorptions or even failure 
of implantation. Fetal death occurred on or be- 
fore the 10th day of gestation in the majority of 
rats. Pair-fed controls demonstrated that food 
restriction, although marked, (55% of ad lib. 
intake) played little or no role in these reproduc- 
tive upsets. Institution of the same protein-free 
diet after implantation had occurred (7 days 
after breeding) resulted in normal implantation 
and 90% litters, thus indicating a critical need of 
| protein for implantation and the early stages of 
fetal development. 


Unsaturated fatty acids in rabbit bone marrow. 
Joun D. Evans (introduced by EstHer M. 
GREISHEIMER). Dept. of Physiology, Temple 
Univ. School of Medicine, Philadelphia, Pa. 

If acetate buffer at px 5.0 and at a final concen- 
tration of 0.3 m is added to normal rabbit bone 
marrow in vitro, there is a large uptake of oxygen. 
This effect follows a lag of variable duration. In 
marrow obtained from rabbits in poor nutritive 
condition the oxygen consumption may be absent. 
Analysis suggests that unsaturated fatty acids 
are responsible for the oxygen uptake. When 
weighed amounts of linoleic acid are suspended 
in water with powdered hemoglobin at px 5.0, 
there results an oxygen consumption which when 
plotted against time yields a characteristic 
though empirical curve. The constancy of this 
curve is such as to permit a semi-quantitative 
estimation of the linoleic acid in an uncomplicated 
physical system. Linolenic and arachidonic acids 
give essentially similar curves. It is hoped that 
with this method it will be possible eventually to 
determine more exactly the amounts of unsatu- 
rated fatty acids in rabbit marrow and thereby 
indicate some role for these substances in marrow 
metabolism. 


Water diuresis in adrenalectomized rats treated 
with cortisone acetate and nor-epinephrine. W. 
J. EVERSOLE AND F. A. Grere.* Dept. of Biology, 
Univ. of New Mexico, Albuquerque. 

Previous studies have shown that while adrenal 
cortical hormones will stimulate the elimination 
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of administered water in the adrenalectomized 
ar*nal they will not restore the diuresis to that 
characteristic of the intact animal. Since nor- 
epinephrine and cortisone markedly affect salt 
and water metabolism it was considered worth- 
while to study the effects of these hormones, 
singly and in combination, on water diuresis in 
adrenalectomized rats. Sprague-Dawley females 
were adrenalectomized and given daily doses of 
0.2 mg. DCA, and 0.2 mg. cortisone acetate and 
6 wg. of nor-epinephrine. At 1 and 5 days after 
adrenalectomy the rats were subjected to a 2-dose 
water tolerance test. Group I served as adrenalec- 
tomized controls, receiving no hormone other 
than the maintenance dose. Two hours prior to 
the test Group II was given 1 mg. of cortisone. 
Group III received 10 ug. nor-epinephrine just 
prior to each water dose. Group IV was given a 
combination of cortisone and nor-epinephrine. 
Group V consisted of sham-operated controls and 
received no hormone. The percentage water ex- 
creted at 3 hours for the various groups on days / 
and 6 respectively was as follows: adrenalecto- 
mized controls, 31 and 5; adrenalectomized + 
cortisone, 17 and 5; adrenalectomized + nor- 
epinephrine, 45 and 22; adrenalectomized + cor- 
tisone + nor-epinephrine, 44 and 31; sham oper- 
ated, 71 and 77%. The results indicate, under the 
conditions of the experiment, that nor-epineph- 
rine stimulates water diuresis in the adrenalec- 
tomized rat whereas cortisone does not. Neither 
of the hormones, given singly or in combinations, 
fully corrected the deficiencies of the adrenalec- 
tomized rat in the elimination of the administered 
water. 


Synthesis of lipids from radioactive acetate by 
surviving adipose tissue slices. D. D. FELLER. 
Dept. of Physiology, Tufts College Med. School, 
Boston, Mass. ; 

Inguinal adipose tissue from male Swiss mice 
fed an adequate diet ad libitum was found suitable 
for in vitro studies provided the tissue was chilled 
before being sliced. The slices were incubated in 
flasks designed for CO: collection in the presence 
of 1,2-C14-sodium acetate prepared biosyntheti- 
cally by the method of Barker and Kamen (Proc. 
Nat. Acad. Sc. 31: 219, 1945). Saponifiable lipids 
and nonsaponifiable lipids were recovered by 
standard procedures and C4 content determined 
in these as well as in the CO; fraction. Liver slices 
were used as a control tissue. The results obtained 
indicate that surviving adipose tissue is capable 
of synthesizing fatty acids from acetate. On the 
basis of either fat-free wet weight or nitrogen 
content, adipose tissue is considerably more ac- 
tive than liver. Furthermore, addition of glucose 
and succinate to the medium stimulates the in- 
corporation of acetate into fatty acids for both 
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tissues, but the percentage increase incorporation 
is greater for adipose tissue. On the other hand, 
adipose tissue was incapable of converting ace- 
tate into the cholesterol-containing nonsaponi- 
fiable lipid fraction. Adipose tissue oxidized ace- 
tate to COz at a much slower rate than liver. It 
appears that the fatty acids present in depot fat 
are derived, in part, from the carbon atoms of 
this 2-carbon compound by active synthetic proc- 
esses occurring in the adipose cell. 


Blood-clotting studies following internal radia- 
tion. Joun H. Fercuson, G. A. ANDREWS* AND 
MARSHALL Brucer.* Physiology Dept., Univ. of 
North Carolina, Chapel Hill, and the Med. Div., 
Oak Ridge Inst. of Nuclear Studies, Oak Ridge, 
Tenn. 

‘Prothrombin consumption tests’ by both the 
2-stage and 1-stage methods were run on dogs re- 
ceiving intravenous radio-gold (Au). Whole 
blood clotting-times, tests for circulating anti- 
coagulant, etc. were also performed, together 
with routine hematological observations (includ- 
ing platelet counts) and general observation of 
the animals. It was found that the prothrombin 
consumption tests (especially the 2-stage) gave 
early and progressive evidence of radiation in- 
jury. The data will be discussed from the view- 
points of a) correlation with thrombocytopenia 
and b) possible nature of the clotting factors in- 
volved. It may be concluded that the plasma 
thromboplastic mechanisms are most sensitive to 
irradiation effects and that the prothrombin con- 
sumption test measures, for practical use, the 
‘coagulation reserve’ with respect to these mech- 
anisms. 


Effect of blood infusion on left ventricular pres- 
sure and stroke volume in the closed chest dog. 
Tuomas B. Fercuson,* Oscar W. SHADLE,* 
AND Donatp E. Greae. Dept. of Cardio-Respira- 
tory Diseases, Army Medical Service Graduate 
School, Washington, D.C. 

Twenty-eight determinations of cardiac output 
were made simultaneously by the dye dilution 
method and the pressure pulse contour method in 
9 anesthetized dogs. Dye curves were taken with 
a modified photoelectric dye recorder. Phasic 
pressure tracings were optically recorded from 
the carotid artery for pulse contour outputs, from 
the intrapleural space, and the left ventricle. The 
latter tracings were obtained by needle puncture 
of the heart at the apex, which had previously 
been sutured to the chest wall. The pressure cor- 
responding to a point on the ventricular curve 
after atrial systole and before ventricular systole, 
corrected for intrapleural effect, was used as the 
effective end diastolic pressure. The mean effec- 
tive diastolic pressure was obtained by averaging 
the pressures for all the beats during each dye 
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output period. Experimental conditions were al- 
tered from control levels by infusion of warmed, 
matched blood at rates from 0.5 to 5 ce/kg/min. 
Stroke volumes calculated by each output method 
agreed directionally, and before infusion varied 
from 9.4 to 29.3 cc., during infusion from 4.6 to 
25.0 ec. The ventricular diastolic pressures before 
infusion ranged from 2.8 to 12.1 mm. Hg, during 
infusion from 1.1 to 38.1 mm. Hg. During any one 
infusion the heart rate, stroke volume and effec. 
tive end diastolic pressure, each compared to its 
control value, varied independently and without 
predictable directional change. No consistent re- 
lationship was found between the stroke volume 
and the end diastolic pressure in the left ventricle. 


Irreversible shock and myocardial failure devel- 
oping in dogs following ligation of the inferior 
vena cava. ANDREW QO. FITZMORRIS AND WILLIAM 
F. Fritz (introduced by Roger K. McDona tp). 
Clinic of Gen. Medicine and Experimental T hera- 
peutics, Natl. Heart Inst., Bethesda, and Cardio- 
vascular Clinic, U.S. Public Health Service Hos- 
pital, Baltimore, Md. 

Following ligation of the supra-diaphragmatic 
inferior vena cava in dogs, a type of circulatory 
failure develops, which, to our knowledge, has not 
previously been noted. Following ligation of the 
inferior vena cava above the liver, the arterial 
blood pressure falls immediately to levels incom- 
patible with life. This cannot be reversed by the 
immediate infusion of whole blood or saline, re- 
gardless of the amount employed; in this respect 
it differs from the post-hemorrhagic shock syn- 
drome. In addition to the immediate drop in ar- 
terial blood pressure, there is progressive myo- 
cardial failure as evidenced by a steady rise in 
right and left auricular pressures, cardiac dilata- 
tion, and finally cardiac arrest. This sequence of 
events is observed whether or not fluids are in- 
fused. In various shunt experiments thus far per- 
formed, it appears that occlusion of the hepatic 
circulation may be the most important factor in 
the production of this type of shock. Studies de- 
signed to test this hypothesis are now m progress. 


Body temperature a major factor in drowning 
survival. Ruta H. Fopen,* Frep W. STEMLER.* 
Wo. T. RockHo.p* aNp Wo. A. Hiestanp. Lab. 
of Animal Physiology, Dept. of Biological Sci- 
ences, Purdue Univ., Lafayette, Ind. 

In an investigation of the effect of altering the 
body temperature of mice on survival to drown- 
ing, a significant linear relationship appeared 
when body temperatures were plotted against sur- 
vival time as measured by the final gasp. Various 
agents as well as mechanical means of chilling in 
ice baths and heating with infra-red radiation 
were used to alter internal temperature. Sub- 
stances which markedly lowered temperature al- 
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ways caused an increase in survival time; those 
which increased temperatures or metabolic activ- 
ity caused a decrease. The most pronounced in- 
crease in survival occurred with chilling, previous 
exposure to oxygen, injections of ethyl alcohol, 
India ink, and powdered charcoal; prolongation 
to a lesser degree was shown by ACTH, cortisone, 
thiouracil, and gum acacia. A decrease in survival 
time followed heating, exposure to cold for 48 
hours, dinitrophenol, and, to a lesser degree, 
thyroxin. Other substances tested ,such as cocaine 
and histamine, showed no appreciable effect. Exer- 
cise (Swimming in water for periods of 15 minutes 
to one hour) increased survival time by over 20%. 
Starvation for 48 hours reduced survival time only 
slightly. All animals were males obtained from 
Carworth Farms. (Aided by a grant from the 
Office of Naval Research.) 


Effects of epinephrine and nor-epinephrine on 
coronary blood-O, exchange. E. L. Foutz, J. 
W. West, H. E. Lessner, P. H. Butte anp M. 
Kk. Hess (introduced by D. M. Avrapo, JrR.). 
Lab. of Pharmacology and Dept. of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

In intact dogs under morphine and a combina- 
| tion barbiturate anesthesia (Dial, urethane; pen- 
tobarbital), catheterization of the coronary sinus 
was accomplished under fluoroscopic guidance 
for sampling coronary venous blood. Following 
the injection of epinephrine and nor-epinephrine 
in doses of 1-100 gamma/kg. approximately similar 
rises in coronary venous oxygen saturation were 
noted. The observed change was of short duration 
and occurred with the maximal rise in blood pres- 
sure and a reflex slowing of the heart. A dose of 
5 gamma/kg. of either drug produced a mean rise 
in the coronary venous Oy: saturation of approxi- 
mately 35% which was highly significant in a small 
series of experiments. The effect was partly 
blocked by atropine administered shortly before 
the control observations; although atropine pre- 
vented slowing of the heart rate at the time of 
the maximal increase in pressure, the cardiac 
rates before the injection of these drugs was much 
higher than the ‘basal’ levels provided by our 
anesthesia. In conclusion, under the conditions of 
these studies, there appears to be no essential dif- 
ference between the actions of epinephrine and 
nor-epinephrine on coronary blood-O, exchange, 
arterial blood pressure and cardiac rate. It would 
appear that an augmented coronary flow initially 
delivered a greater O: supply than was utilized 
by the myocardium after the stimulation by these 
sympathomimetic drugs. 


Retinal response to color shift. A. Forses aNp 
S. Burtercu.* Biological Labs., Harvard Univ., 
Cambridge, Mass. 

Onset and cessation of illumination both evoke 
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electric responses in vertebrate retinas. If with 
no change in effective intensity, shift from one 
color to another evokes electric response, it re- 
lates the source of potential to color discrimina- 
tion. A beam-splitter brought 2 light beams to 
coincidence on the retinas of frogs or turtles. 
Interference fiiuers delivered nearly monochro- 
matic light,—red, yellow, green or blue. A beam- 
shifting shutter made the transition between 
colors with minimum flicker. Intensities were 
balanced with rheostats in the lamp circuits. 
With all 6 combinations of these colors the shift 
evoked electric responses; no balancing of inten- 
sities abolished it. The form of response in long 
wave to short wave shift differed from that in the 
reverse shift. In dark-adapted’ frogs, when the 
beams were equivalent as judged by the ‘b-wave’ 
(positive), the preceding ‘a-wave’ (negative) was 
absent or small and brief in the short-to-long- 
wave shift, larger in the reverse shift. The b-wave 
showed longer duration in short-to-long-wave 
shift than in the reverse. Frogs have both rods 
and cones; the above differences might relate to 
differential involvement of rods and cones in re- 
sponses to different colors. Yellow and blue with 
light-adapted frogs showed reversal of the above 
differences. Turtle retinas (only cones) showed 
shift responses with less difference between short- 
to-long and long-to-short shifts than in the frog. 
The slight differences more nearly resembled 
those in light-adapted than in dark-adpated frogs. 
Rod-cone differential may therefore explain some 
but no all features of the responses. 


Observations on CO pulmonary diffusing capacity. 
R. E. Forster, II anp W. S. Fow.er. Depts. 
of Physiology, Pharmacology and Anesthesiology, 
Graduate School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

The M. Krogh method of measuring pulmonary 
CO diffusing capacity (J. Physiol. 49: 271, 1915) 
makes several important assumptions. We have 
studied the following of these: a) that following 
inspiration of a gas containing CO, all parts of 
the lung have the same initial PAco; 6) that 2 
successive expired alveolar gas samples, following 
a single inspiration, contain the same proportional 
contributions from all parts of the lung; c) that 
the CO diffusing capacity/lung volume is con- 
stant throughout the lung; d) that the pulmonary 
capillary blood Pco is negligible. CO concentra- 
tion in expired alveolar gas was measured by 
means of an infra red absorption detector. Uni- 
formity of alveolar ventilation was studied by 
following the He or N2 concentration in expired 
gas with a rapidly recording mass spectrometer. 
Results were as follows. Alveolar ventilation and 
emptying sequence were uneven so that assump- 
tions a and b were incorrect. The alveolar CO con- 
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centration did not fall exponentially with time, 
suggesting that the diffusing capacity/lung vol- 
ume varies throughout the lung and that assump- 
tion c was incorrect. The apparent CO diffusing 
capacity at PAo, ~ 40 mm. Hg was higher than 
at PAo, ~ 100 mm. Hg, suggesting that assumption 
d was incorrect, and/or the true diffusing capacity 
was altered. A method has been developed which 
takes into account uneven ventilation and vary- 
ing diffusion capacity/lung volume. 


Effect of cortisone on tissue protein-bound iodine 
and iodine content of thyroid gland. WILLIAM 
C. Foster (introduced by J. F. McCLenpon). 
Dept. of Physiology, Hahnemann Med. College, 
Philadelphia, Pa. 

This study was made in an attempt to explain 
the decrease in thyroid activity as a result of 
adrenal insufficiency reported earlier by the au- 
thor, and the decrease produced by cortisone. 
Since McClendon and Foster showed a relation- 
ship between blood and tissue protein-bound io- 
dine a similar study on cortisone was thought 
useful. Rats approximately 90 days old received 
single massive injections of cortisone acetate 
(150 mg/kg.). After 24 hours blood was withdrawn 
from the heart; the animal was sacrificéd and the 
thyroid gland, liver, kidneys, leg muscles and 
heart were excised. Tissue and blood protein- 
bound iodine were determined by a modification 
of McClendon and Foster’s method. The results 
of this study are consistent with previous findings 
that blood protein-bound iodine is reduced by 
the administration of cortisone. The tissue pro- 
tein-bound iodine parallels the blood protein- 
bound iodine in muscle. Liver protein-bound io- 
dine in the cortisone-treated animal was higher. 
This elevation may be due to the formation of an 
iodine-cortisone complex. The iodine content of 
the thyroid gland was only slightly reduced by 
single massive dosages of cortisone. 


A method for producing uniform distribution of 
inspired gas. W.S. Fow.er Anp R. E. Forster, 
II. Depts. of Physiology, Pharmacology and Anes- 
thesiology, Graduate School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

Certain methods for measuring pulmonary dif- 
fusing capacity and blood flow assume or require 
uniform distribution of an inspired foreign gas to 
all alveolar spaces. Gas distribution was studied 
in normal subjects by continuous analysis of He 
(rapid analysis mass spectrometer). Results fol- 
low: 1) In a maximal expiration following a single 
maximal inspiration of 80% He—20% Ox, alveolar 
gas expired early contained a greater He concen- 
tration than alveolar gas expired late. 2) If a small 
volume (several hundred ml.) of He—Oz was in- 
spired and followed without inspiratory interrup- 
tion by air (remainder of vital capacity), alveolar 
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gas expired early contained a lower He concentra- 
tion than that expired late. 3) By varying the 
proportions of inspired He—O; and air, practically 
uniform expired He concentrations can be ob- 
tained. Observation 1 indicates that distribution 
was uneven and that the proportion delivered 
from differently ventilated regions changes during 
expiration, i.e. sequential emptying. Since the 
emptying sequence was similar in /, 2 and 8, it 
appears that inspiratory distribution was affected 
in 2 and 8, and was practically uniform in 8. This 
conclusion is supported by finding practically uni- 
form expired concentrations after He—air inspira- 
tions as in 3, despite changing the emptying se- 
quence by a) expiring in one lateral recumbent 
posture after inspiring in the other (DuBois), and 
b) expiring rapidly following a normal partial ex- 
piration. 


Electrolyte and water shifts in human muscle 
during in vitro edema. Cuarves L. Fox, JR., 
AND SIGMUND LASKER.* New York Med. College 
and Flower-Fifth Avenue Hosp., New York City. 
Edema is usually regarded as the accumulation 

of extracellular fluids in tissue spaces. Our inves- 

tigations (Am. J. Med. Sc. 216: 1, 1948; Pediatrics 

7: 186, 1951; Ann. Surg. 114: 626, 1951) suggested 

that the tissue cells may also be involved. In 

vitro experiments were performed in which human 
rectus muscle excised at operation was promptly 

immersed in a synthetic extracellular fluid (200 

mg. tissue in 1.0 ml. fluid) at 22° or 37° C. and 

aerated with 95% Oo + 5% COve. After immersion 
from 2-60 minutes, muscle and fluid were analyzed 
separately. The greatest change occurred within 

2-10 minutes when concentrations of Na and CO; 

in the fluid had decreased by 10-15 mEq/l]. and 

K had increased from 5-16 mEq/l. The Cl con- 

centration remained unchanged after 60 minutes 

at which time slightly greater changes in the other 
ions had occurred. The muscle gained water (plus 

6%), Na and Cl (which doubled) and lost up to 

one-half its K. The muscle electrolyte changes 

continued in these directions beyond the great 
initial change at 2-10 minutes. In these experi- 
ments the muscle acquired from the extracellular 
phase more Na than water but as much Cl as 
water. This is not in accord with a movement of 
extracellular fluid as a unit into the tissue spaces. 
Although doubts exist as to the viability of such 
excised tissues the similarity of these tissue 
changes to those found after tourniquet trauma 
in vivo and after death during the nephrotic syn- 
drome suggest that these in vitro changes may not 
be unrelated to formation of edema in vivo. The 

Na, Cl, CO. pattern of the extracellular fluid 

after immersion resembles that seen in the plasma 

of many patients with cardiac or nephrotic edema; 
this may be significant. 
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An automatic reaction time and performance in- 
dicator. WitLeM S. FREDERIK (introduced by 
BENJAMIN G. Ferris, JR.). Dept. of Physiology, 
Harvard School of Public Health, Boston, Mass. 
A performance indicator has been developed to 

facilitate the analysis of reaction time measure- 
ments used in the quantitation of fatigue. The 
instrument is basically an automatic time meas- 
uring device. The subject being tested receives 
signals consisting of light flashes at automatically 
controlled irregular time intervals; the response 
consists of button pushing or other selected motor 
activity. Into a series of vertical plastic tubes, 
steel balls are dropped at the moment of the reac- 
tion to the stimulus. Every tube represents a cer- 
rain reaction time; the time difference between 
two adjacent tubes is 0.02 seconds. The total 
number of balls in each tube after the test is 
finished gives the frequency distribution of reac- 
tion times. This frequency distribution as a rule 
is not a normal one. The device, used as a per- 
formance indicator, is designed to be used while 
the man is performing his regular activities. A 
specific change in the pattern formed by the balls 
in the plastic tubes indicates a deterioration in the 
performance of the work. Errors are also regis- 
tered automatically. The instrument has a defi- 
nite application in the field of applied physiology 
as an objective indicator of fatigue. 


Distribution of administered Rb®* carbonate in 
mouse, guinea pig, dog and man. A. STONE 
FREEDBERG, H. BenatM PINTO AND ALBERT 
ZipseER (introduced by Herrman BLuMGART). 
Yamins Research Lab., Beth Israel Hospital, 
and Dept. of Medicine, Harvard Med. School, 
Boston, Mass. 

Considerable interest has recently been evinced 
in trace elements found in animal and man. The 
present report describes the clearance from blood, 
the urinary and fecal excretion and the ditsribu- 
tion and turnover of administered Rb® carbonate 
(obtained from Oak Ridge) studied in the guinea 
pig, mouse, dog and man. Clearance from the 
blood, studied in man and dog, showed less than 
5% remaining in the total circulating blood 30 
minutes after intravenous administration. In man 
the red cells show a maximal uptake within 30 
minutes and maintain this concentration despite 
a rapidly diminishing plasma level. Blood uptake 
at 24 hours was lower than that of any tissue exam- 
ined except for brain; the plasma concentration 
represented only a small fraction of blood content. 
In each species examined, uptake at 24 hrs/gm. 
of tissue, expressed in percentage of dose adminis- 
tered, was highest in the pancreas, with decreasing 
concentrations in the spleen, liver, lymph node, 
testis, duodenum, small bowel, striated muscle, 
heart, adrenal, kidney, lung and ovary. The renal 
excretion rate (Keating, Berkson) is significantly 
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greater in the gujnea pig than in the dog and man. 
Fecal excretion is small in all species. In each 
species the brain Rb** uptake was smaller than 
any other tissue examined and was below blood 
concentration; in the dog the uptake by brain 
cortex was lower than that of underlying white 
matter. In mice with implanted Sarcoma 37, 
astrocytoma and neuroblastoma, the uptake by 
the tumour was respectively 1.5, 4 and 10 times 
that of normal brain. In one patient with a brain 
metastasis from a carcinoma of the esophagus, the 
uptake in the metastasis was 17 times that of 
normal brain. The ratio of tumour uptake to that 
of normal brain was highest 2-4 hours after ad- 
ministration. The turnover in and ‘adiation de- 
livered to the pancreas, liver, spleen and muscle 
will be described. 


Effect of carbonic anhydrase inhibitor 6063 (2- 
acetylamino - 1,3,4 - thiadiazole - 5 - sulfon- 
amide) on renal excretion of fluid and electro- 
lytes in patients with congestive heart failure. 
CHARLES K. FRIEDBERG AND Mark HALPERN 
(introduced by Mitton MENpbLowi1Tz). Mount 
Sinai Hosp., New York City. 

Since abnormal renal retention of sodium is a 
cardinal feature of congestive heart failure, pa- 
tients with this syndrome were given carbonic 
anhydrase inhibitor 6063 in order to inhibit the 
renal mechanism for acidification of the urine and 
thus reduce the related tubular reabsorption of 
sodium. Six patients in various degrees of heart 
failure were studied. The sodium intake was 
between 100 and 200 mg. daily in 4 of the patients 
and between 1 and 2 gm. in the other 2. The fluid 
intake was maintained at a constant rate of 250 
cc/hour. Following several control periods, 6063 
was infused intravenously in doses of 5-10 mg/kg. 
in a period of 30 min. After the infusion of 6063, 
the plasma CO: combining power fell slightly. 
The urine became alkaline by the time the in- 
fusion was completed and the px of the urine 
remained between 7.5 and 7.9 for 4-8 hours. The 
urinary excretion of titratable acidity and am- 
monia was abolished. The urine flow increased 
from a mean of 1.1 cc/min. to a mean of 4.9 cc/min. 
The sodium excretion increased from a mean of 
11 wEq/min. to a peak of 160 »wEq/min. in the 4 
cases with very restricted sodium intake, and 
from a mean of 47.8 wEq/min. to 217 wEq/min. 
in the 2 cases with less stringent sodium restric- 
tion. Potassium excretion increased from a mean 
of 43.1 wEq/min. to 206 nEq/min., phosphate 
from 207 »wEq.—461 »wEq. Chloride excretion in- 
creased relatively much less than that of other 
electrolytes, from a mean of 33 to a mean of 66 
uEq/min. The electrolyte and fluid diuresis usually 
reached a peak within 90 minutes after beginning 
the infusion of 6063 and persisted for at least 5 
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hours. There was a mean weight loss of 3 pounds 
(range 1.5-6.0 pounds) within 24 hours. 


Thyroxine-iike compounds in iodinated protein 
and thyroid gland. W. FrrEpBERG* AND E. P. 
REINEKE. Dept. of Physiology and Pharmacology, 
Michigan State College, East Lansing. 

The component iodinated compounds of thyroi- 
dally active iodinated casein and thyroid gland 
have been studied. Iodine-131 was used in the 
iodination of the casein and also administered to 
rats by subcutaneous injection. The iodinated 
casein was hydrolyzed with 40% barium hydroxide 
and the thyroid glands with 2 nN sodium hydroxide. 
Both hydrolysates were acidified and extracted 
with normal butanol. Further separation was 
accomplished by treating the alcoholic extracts 
with an alkaline wash solution. Paper partition 
chromatography and radioautograms of the un- 
washed iodinated casein extract revealed the 
presence of at least 10 iodinated compounds, in- 
cluding iodide, monoiodotyrosine, diiodotyrosine, 
diiodothyronine, thyroxine and possibly triio- 
dothyronine. Six of the 10, including the first 3 
mentioned above, were markedly reduced in con- 
centration by the washing procedure. The con- 
centrations of thyroxine, diiodothyronine and 
possibly triiodothyronine were not noticeably 
affected by the alkali wash. In alkali-washed 
extracts of rat thyroids, non-thyroxine iodinated 
compounds were found in relatively smaller 
amounts than in similarly treated iodinated 
casein. Radioactivity measurements of iodinated 
casein extracts revealed that the iodine content 
was reduced 52% and 8% respectively by the 
first and second washings. Direct radioactivity 
determinations of the compounds separated on 
paper chromatograms showed that iodinated com- 
pounds other than thyroxine contributed sig- 
nificantly to the iodine content of the alkali- 
washed extract of iodinated casein. In the case 
of thyroid gland this source of error in thyroxine 
determinations by the butanol extraction tech- 
nique is relatively less. 


Effects of relaxin upon decidual reactions in the 
rat. Epwarp H. FRIEDEN AND JOSEPH T. 
VELARDO (introduced by F. L. Hisaw). The 
Biological Labs., Harvard Univ., Cambridge, Mass. 
The injection of 60-150 GPU/da of relaxin has 

been found to inhibit the decidual reaction which 

normally follows traumatization of the uterus 
of the castrate, pseudopregnant rat given pro- 
gesterone. Smaller amounts of some relaxin prep- 
arations enhance, rather than inhibit, the action 
of progesterone. The relative inhibitory effects of 
various relaxin preparations from the ovaries of 
pregnant sows and from pregnant rabbit serum 

are proportional to their relaxin content over a 

100-fold range of specific activity (4-450 GPU/ 
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mg.), while extracts of ovaries of non-pregnant 
sows are without effect. Upon heating, the po- 
tentiating effect disappears, and the inhibitory 
activity of preparations assaying 100 GPU/mg. 
or less is increased several fold. More active prep- 
arations (300 GPU/mg.) do not enhance the 
action of progesterone, and the effects of heating 
are much less marked. Like relaxin, the inhibitor 
is inactivated by reducing agents and acid meth- 
anol. The effects of nitrous acid and acetic an- 
hydride are qualitatively similar to those of 
heating. Inasmuch as relaxin is stable to heat, and 
is not inactivated by deamination or acetylation, 
it is concluded that the inhibition is due to relaxin 
and not to an impurity. Application of the decidual 
reaction as a test response for the quantitative 
assay of relaxin has been found to be a useful 
supplement to the guinea pig assay. (Supported 
by a grant from the National Institutes of Health, 
U. S. Public Health Service, to F. L. Hisaw.) 


Assay of gastric secretory depressants in the un- 
anesthetized cat. M. H. F. Friepman, H. 
HocuscHILp* aND J. B. CARPENTER.* Jefferson 
Med. College, Philadelphia, Pa. 

A two-dose histamine test on the unanesthetized 
cat has been developed for determination of the 
comparative potencies of gastric secretory de- 
pressants. The animal is provided with a gastric 
cannula to which is attached a non-spilling collect- 
ing flask. When fasted 16 hours the gastric mucosa 
usually shows an alkaline reaction and there is a 
low-rate basal secretion of alkaline fluid. In- 
frequent occurrence in the cat of regurgitation of 
intestinal content obviates the need for a gastric 
pouch. Contamination of gastric content by small 
amounts of saliva presents no problem except 
when the test drug excites excessive salivation. 
The trained animal sits quietly without restraint. 
Following a control period, histamine is ad- 
ministered in a dose previousiy determined to give 
approximately 50% maximum response. This is 
repeated 2 hours later. Test substances are given 
from 30 to 60 minutes before the second histamine 
injection, depending on their nature. The in- 
hibitory potency of a drug is calculated in the 
usual manner by comparing in test and control 
experiments the total output of acid for the hour 
following the second histamine with that follow- 
ing the first. Frequent standardization of the 
histamine response and intervals of at least 6 
days between consecutive tests on each cat are 
necessary. Seventeen cats have been used by us, 
some animals for as long as 2 years, with satis- 
factory results. Data on the influence of potency 
of various drugs to depress gastric secretion will 
be presented. 


Mechanism underlying hypercholesteremia after 
injection of Triton. MEYER FRIEDMAN AND SaN- 
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rorD O. Byers. Harold Brunn Inst., Mount 

Zion Hospital, San Francisco, Calif. 

Injection of Triton A-20 induces hypercholes- 
teremia in the rat by causing an elevation of 
cholate in plasma. The intravenous injection of 
0.6-1.0 cc. of Triton (10% solution) into 8 rats 
was followed within 1 hour by a rise of plasma 
cholate to an average level of 18.8 mg/100 cc. 
Following this rise, plasma cholesterol was ob- 
served to increase so that at the end of 4 hours it 
had risen from 58-106 mg/100 cc. In subsequent 
experiments, it was found that Triton causes 
elevation of plasma cholate in part at least by 
diminishing its hepatic excretion. The degree of 
‘hypercholatemia’ produced in Triton-injected 
rats could be increased or decreased respectively 
by feeding of cholate or by removal of cholate by 
cannulation of the bile duct of the injected rats. 
Such changes in plasma cholate were followed by 
changes of plasma cholesterol in a similar direc- 
tion. In view of the fact that 7) hypercholesteremia 
in Triton-injected rats followed and varied in its 
degree directly as the cholate rise in plasma, and 
2) that the same degree of hypercholesteremia can 
be duplicated in normal rats by elevation of 
| plasma cholate to a similar level by simple in- 
jection of cholate, it appears that hypercholes- 
teremia observed after Triton injection stems from 
the hypercholatemia initially produced. Hyper- 
cholesteremia then is a secondary not a primary 
| phenomenon after injection of Triton. 


| Effect of Dextran on renal function in dogs sub- 
jected to hemorrhagic hypotension. HERMAN 
F. Froes,* Rusin J. Juster,* Conrap L. 
Prrani,* C. F. Consouazio* AND RayMonp C. 
IncRAHAM. Army Med. Nutrition Lab. and Dept. 
of Physiology, Univ. of Illinois College of Med- 
icine, Chicago. 
» The following experiments were conducted to 
investigate any possible deleterious effects of the 
plasma substitute, Dextran, on the renal function 
of trained, unanesthetized dogs after a period of 
hemorrhagic hypotension (40 mm Hg for 1 hour). 
The blood removed was replaced in 7 dogs with 
Dextran and in 5 with plasma (controls). Obser- 
vations of Cor, Cur, Cpan, and Tmpan were estab- 
lished prior to the bleeding procedure and were 
repeated on several occasions up to the fourteenth 
day thereafter. The substances used for clearance 
studies were administered subcutaneously follow- 
' ing hydration. The GFR (Cor), Cur, and ERPF 
(Cpan) increased following hypotension in both 
groups with a decrease in the filtration fraction. 
The data on the transfer maximum of PAH, 
which was performed in 2 dogs treated with 
plasma and in 2 treated with Dextran, revealed 
an increase in the Tmpan following hypotension 
in the plasma group, but a decrease in the Dextran 
group. The decrease in the Dextran group per- 
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sisted only to the fifth or ninth day post hypo- 
tension. During this time interval there was a 
concomitant depression in the serum proteins 
which was present only in the Dextran group. 
The limited number of dogs studied thus far as 
well as difficulties encountered in regulating the 
load/Tmpax ratios following hypotension, pre- 
vents formulation of any definite conclusions at 
this time. 


Endocrine influences upon cytology of rat spleen. 
GrorRGE J. FRUHMAN* AND ALBERT S. GORDON. 
Dept. of Biology, Washington Square College, 
New York Univ., New York City. 
Giemsa-stained slides of spleen cell suspensions 

were counted differentially and the following 
values (means + standard errors) obtained for 
9 normal, adult male rats of the Sprague-Dawley 
strain: lymphocytes (88.7% + 1.2); plasma cells 
(0.72% + 0.2); monocytes and macrophages 
(3.67% + 0.6); neutrophilic granulocytes (1.70% 
+ 0.5); eosinophils (0.28% + 0.1); nucleated 
erythrocytes (2.76% + 0.5); stem cells or hemo- 
cytoblasts (1.58% + 0.5); mitoses (0.48% + 0.1). 
Following hypophysectomy, the only significant 
alteration detected was a decrease in the per- 
centage of nucleated erythrocytes (1.0% + 0.3). 
Eosinophils were also estimated in spleen cell 
suspensions using the Randolph stain and hema- 
cytometer method. These studies were supple- 
mented with observations of Giemsa-stained 
spleen prints and spleen sections stained with 
chromotrope 2R. Cortisone-treated animals (1-3 
mg. subcutaneously) showed significant decreases 
in the numbers of splenic eosinophils after 6 hours. 
There was a high correlation (+0.82) between the 
numbers of eosinophils in the spleen and those in 
the peripheral blood of both control and cortisone- 
treated rats. The eosinophils were found largely 
in the red pulp and were often seen in clumps of up 
to 15 cells in both control and experimental 
animals. These findings contribute to the evidence 
that the peripheral eosinopenia induced by corti- 
sone in the rat is not due to sequestration of 
eosinophils in the spleen. (Supported by a grant- 
in-aid from the American Cancer Society upon 
recommendation of the Committee on Growth of 
the National Research Council.) 


Mechanism of vasodilatation in the hind limb of 
dogs. M. J. Frumin, S. H. Naar anp S. C. 
Wane (introduced by Wiiuram L. NAstvukK). 
Depts. of Anesthesiology and Physiology, Colum- 
bia Univ., College of Physicians and Surgeons, 
New York City. 

Dogs were anesthetized with a pentobarbital- 
Dial-urethane mixture and the vagi were divided 
bilaterally. A heparinized donor dog was used to 
cross-circulate the recipient animal via the femoral 
arteries and veins in order to maintain a stable 
perfusing pressure to the hind limb. The collateral 
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arterial supply to the limb was ligated. The rate of 
femoral arterial blood flow was recorded with a 
calibrated recording rotameter. The systemic ar- 
terial pressure in both animals was recorded from 
the brachial arteries using mercury manometers. 
Marked hypotension was produced in the re- 
cipient by electrical stimulation of the carotid 
sinus nerve, the central end of the divided vagus 
nerve or the depressor area of the medulla oblon- 
gata. Concomitant with this hypotension, the rate 
of femoral arterial blood flow invariably rose 
sharply, sometimes as much as 100%. This rise in 
flow rate was abolished entirely by excision of the 
ipsilateral lumbar sympathetic ganglia. The vaso- 
dilatation noted in the limb in these experiments 
must therefore be interpreted as the result of 
changed sympathetic outflow. The dorsal roots 
apparently do not transmit impulses centrifugally 
under these conditions even though direct elec- 
trical stimulation of the peripheral end of the 
sectioned lumbar dorsal roots does yield dilata- 
tion. Atropine injected into the femoral artery 
prevents the dilatation elicited by intra-arterial 
administration of acetylcholine but not that pro- 
duced reflexly when the sympathetic nerves are 
intact. 


Effects of beta and x-irradiation on circulation in 
hamster cheek pouch (motion picture). GEORGE 
P. Futton, Brenton R. Lutz, Davin L. Jorres* 
AND FREDERICK W. MayNarp,* Dept. of Biology, 
Boston Univ., Boston, Mass. 

The vascular effects of beta-emitting glass beads 
implanted in the hamster cheek pouch were cine- 
photomicrographed. A marked increase in vas- 
cularity developed adjacent to Sr beads, but 
not at the site of control nonradioactive beads. 
Dense capillary networks and tortuosity appeared, 
indicating endothelial proliferation. Within 24 
hours, high activity beads (140 ye.) produced 
increased vascularity, platelet and leukocytic 
thromboembolism, petechial hemorrhages confined 
to postcapillary venous junctions, and edema. 
Capillary petechiae were not found, except at 
junctions with venules. The arterioles were fre- 
quently narrow and beaded in appearance. At 72 
hours, necrosis and infection were evident around 
the bead. Asynchronous fibrillation of individual 
skeletal muscle fibers was recorded. By 30 days, 
low activity beads (1 ye.) produced increased 
vascularity, but severe effects were not seen even 
with the bead implanted for 3 months. Total 
body irradiation with approximately LDs5. doses 
(1200 r) produced white thromboembolism and 
petechial hemorrhages in transillumined cheek 
pouches. Immobilized leukocytes paved the en- 
dothelium of numerous venules, but increased 
adhesiveness did not correlate with the period of 
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reduction in blood count. Within 12 hours before 
death, the erythrocytes frequently circulated in 
loose aggregates. Motion picture sequences show 
aggregates resolving readily into individual cells 
at capillary origins, without formation of occlud- 
ing thrombi, and reaggregating of erythrocytes in 
venules after circulation through capillaries. Por- 
tions of the cheek pouch were irradiated at the 
site of glass beads previously implanted for identi- 
fication of the irradiated area. Vascular effects 
from partial cheek pouch irradiations were ob- 
tained only at high doses (25,000 r). (Supported 
by a contract with the U. S. Atomic Energy 
Commission.) 


A reversible biochemical lesion in_ stored 
erythrocytes. BEVERLY Wescott Gasrio* AND 
Ciement A. Fincu. Dept. of Medicine, Univ. 
of Washington School of Medicine, Seattle. 
Whole blood stored at 4° C. in a preservative of 

acid-citrate-glucose has been observed to undergo 

changes in carbohydrate metabolism. The initi- 
ating factor is unknown, but such phosphorylated 
compounds as ATP have assumed an important 
role. During storage there is a decrease in erythro- 
cyte ATP and other organic phosphate compounds 
a™ an increase in cellular inorganic phosphate 
witu only a slight increase in plasma phosphate. 
By studying the changes in a uniformly aged 
population of cells in vivo, and by studying storage 
effects of tagged cells of various ages, we have 
concluded that the storage abnormality of the 
erythrocytes has no relation to cell senescence 
in vivo. Further studies were undertaken to de- 
termine the reversibility of the storage lesion. Ina 
typical experiment, a recipient rabbit, whose 
erythrocyte population was labeled with Fe’, 
received 16-day-stored rabbit erythrocytes by 
exchange transfusion so that 67% of the mixed 
population were the stored cells. It was found that 
the erythrocyte was able to rapidly regenerate 

ATP so that within 30 minutes after the exchange 

transfusion the ATP-P had increased from 7.1 

mg/100 ml. erythrocytes to 14.6 mg. In addition, 

other organic phosphate compounds increased 
similarly, the cellular inorganic phosphate de- 
creased markedly to the normal level, and the 
osmotic fragility of the erythrocytes returned to 
normal. A similar reversibility of this storage 
lesion could be shown in a human subject. A 
comparison was made of the effect of fresh plasma 
and synthetic media with the exchange transfusion 
procedure. Such in vitro manipulations did not 
have any appreciable effect on reversing the bio- 
chemical lesion of storage and did not improve 
subsequent in vivo survival of the cells. However, 

a short term ‘rejuvenation’ of stored cells in the 

circulation of another animal appeared to mitigate 

storage damage and extend survival. 
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Effect of change of posture on resting level of 
lungs and expiratory reserve volume in patients 
with emphysema. Morton GALDSTON AND IRIS 
Weiss.* Research Service, Third (NYU) Med. 
Div., Goldwater Memorial Hosp., Welfare Island, 
N.Y. 

The influence of change of posture from supine 
to sitting on the resting level of the lungs (func- 
tional residual capacity) and expiratory reserve 
volume was studied in 6 patients with chronic 
pulmonary emphysema. It has been reported that 
in healthy adults the increase in expiratory reserve 
volume accounts for only about 55% of the ap- 
proximately 1 liter rise in functional residual 
capacity on changing from supine to sitting. In 
these patients, in contrast, on changing from 
supine to sitting, functional residual capacity 
increased not at all or only 100-350 cc. although 
the predicted average increase for these patients 
was approximately 600 cc. Furthermore, in nearly 
every instance the increase in expiratory reserve 
volume was 100-300 cc. more than the increase in 
functional residual capacity on going from supire 
to sitting. These results suggest that some patients 
with chronic emphysema develop more forceful 
use of expiratory muscles as a partial compensa- 
tion for decrease of pulmonary elasticity. 


T deflection of ventricular heart muscle strips. 
SoLoMon GarB (introduced by McKEEn Cat- 
TELL). Dept. of Pharmacology, Cornell Univ. 
Med. College, New York City. 

It has been shown that the T deflection of the 
isolated cat papillary muscle is normally in the 
same direction as the R, and that it is depressed 
and inverted by injury, anoxia and rapid rates. 
This suggested that either the present concepts of 
the genesis of the T deflection are incorrect, or 
that some peculiarity in the papillary muscle 
makes it act differently from other types of 
myocardial strips. Therefore, a series of experi- 
ments was performed on 11 strips, cut from the cat 
left ventricle in the usual fashion. They were ob- 
served for many hours, while they presumably 
recovered from the initial cutting injury. Initially, 
most electrograms had inverted T deflections. 
However, after recovery periods of from 4-23 
hours, 8 of the 11 strips developed upright T 
deflections which were then depressed and in- 
verted by anoxia and rapid rates of stimulation, 
and which returned to their original configuration 
when control conditions were restored. Since the 
T deflection is normally upright in a simple strip 
_ which has partially recovered from injury it is 
unlikely that its genesis can be adequately ex- 
plained by membrane repolarization alone. Since 
the T deflection of heart muscle and the after- 
potenials of nerve are similar in several respects, 
it is possible that the T deflection, like the nerve 
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after-potentials, is produced by metabolic proc- 
esses. 


Effect of cord transection and dorsal root inter- 
ruption on oscillating potentials of the cat’s 
spinal cord. Epcar L. GAsTEIGER AND VERNON 
H. Mark (introduced by Paut O. CHATFIELD). 
Dept. of Neurosurgery, Massachusetts General 
Hosp., and the Dept. of Physiology, Harvard 
Med. School, Boston, Mass. 

The effect of low thoracic spinal cord transection 
on the oscillating potentials in the distal segment. 
varied with changing experimental conditions. 
In 80% of a series of etherized cats there was a 
marked increase in amplitude of both high and low 
frequency components immediately after tran- 
section. Striking changes were not observed in 
series of animals mildly and profoundly narcotized 
with barbiturates. The addition of curare to the 
above agents had no observable effect. The pro- 
found depression of oscillating potentials im- 
mediately after transection, as reported in the 
literature, was not observed under the experi- 
mental conditions and anesthetics used. A further 
isolated spinal cord preparation was made by 
proximal (T-10) and distal (L-5) cord transection 
and dorsal root interruption of the isolated cord. 
The amplitude of the oscillating potentials of such 
a segment was reduced up to 80% of control values, 
but oscillating potentials persisted over 6 hours 
after isolation in the acute preparation. Gross 
sensory stimulation through a single remaining 
dorsal rootlet caused an increase in the amplitude 
of the oscillating potentials, which, in some cases, 
exceeded the control recording. After this rootlet 
had been severed, the most vigorous sensory 
stimuli in the involved dermatomes caused no 
change in the electrical activity of the isolated 
spinal cord segment. Chronic experiments, done 
weeks after isolation will be reported on. This 
preparation will have histological checks to con- 
trol the effect of injury potentials and reduced 
blood supply. 


Relative effectiveness of different esters of 
desoxycorticosterone. RoperT GAUNT, JAMES 
H. LeatHeM, Constance HowE.i* anpD NANCY 
ANTONCHAK.* Research Labs., Ciba Pharmaceu- 
tical Products, Inc., Summit, N. J. 

Various actions of the compounds listed below 
were observed in adrenalectomized rats. The 
compounds were given as a single subcutaneous 
injection either in oil or in microcrystalline aque- 
ous suspension (average crystal size 30-50 u, 
except cortisone, 5-10 ») at the time of adre- 
nalectomy. For brevity only survival data are 
detailed on immature male adrenalectomized rats 
—7-16 rats/group—at 1 of the dose levels (1 mg.) 
tested. 
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In oil solution the duration of activity of the 
trimethylacetate clearly exceeded that of other 
compounds. In aqueous suspension, the effects 
particularly of the trimethylacetate and phenyl- 
acetate were greatly prolonged, permitting the 
development of adrenal accessories in nearly half 
of the cases, and preventing accurate calculation 
of survival data. Gross and Tschopp (in press) 
also observed prolonged activity of the trimethyl 
compound, as have Swingle et al., for both the 


trimethyl- and phenylacetate. As expected, corti- 
sone acetate was much the most active of the 
compounds in suppressing ACTH release (pre- 
vention of compensatory hypertrophy) and in 
maintaining water diuresis. It did not, however, 
reduce chloride excretion during water diuresis 
tests as did the other compounds. 


Adrenal changes associated with a low protein 
diet. HERBERT GERSHBERG* AND ELAINE P. 
Rau. Dept. of Medicine, College of Medicine, 
New York Univ.-Bellevue Med. Center, New York 
City. 

It is established that a low protein-high fat diet 
will produce fatty infiltration of the liver. Other 
tissues probably also suffer from this protein 
deficiency, in particular the pituitary which se- 
cretes protein hormones. In rats fed such a diet 
(9% protein and 38% fat), the adrenals and the 
thymus were weighed and determinations were 
made of the adrenal cholesterol, liver fat and liver 
nitrogen after periods of 8 to 60 days on the diet. 
The adrenal cholesterol was increased about 2 g% 
after only 8 to 12 days on the diet. After 54 days, 
the adrenal cholesterol was further elevated and 
the adrenal weight had diminished. These changes 
are in the same direction as those observed in 
hypophysectomized rats, though not as pro- 
nounced. The increase in adrenal cholesterol was 
not associated with an increase in liver, brain or 
serum cholesterol which in most cases was within 
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normal limits. Administration of ACTH (2 mg. 
daily) caused an increase in adrenal weight and a 
decrease in thymus weight, indicating that the 
adrenals were not refractory. Vitamin By» (5 
meg. daily) had a distinct lipotropic effect on the 
liver within a period of 7 to 12 days, but the 
adrenal cholesterol was not reduced. 


Potassium exchange in rat tissues. J. GINSBURG 
(introduced by RicHarp AsHMAN). Dept. of 
Physiology, Tulane Univ., New Orleans, La, 
and Biology Div., Oak Ridge Natl. Lab., Oak 
Ridge, Tenn. 

Intravenous K® disappears rapidly from the 
plasma of Sprague-Dawley male rats in about 4 
exponential stages. The first or vascular stage is 
very rapid, 95% of the injected tag disappearing 
in 1.5 minutes. The slower 2nd and 3rd stages 
ending at 10 and 45 minutes are respectively re- 
lated to uptake by kidney, heart and lung and to 
uptake by the liver, spleen and intestine. At the 
beginning of the 4th stage (30-40 minutes) all 
visceral organs are equilibrated. This latter stage 
represents uptake by muscle, testes, brain, etc. 
Muscle K*/K equals plasma at 7 hours. Unlike the 
report of Walker and Wilde for the rabbit (Am. 
J. Physiol. 159: 594; 163: 759), plasma K*/K does 
does not rise again secondarily as if by backflow of 
tag from the liver. Nor does liver K*/K, after 
first reaching plasma K*/K, then continue to rise 
while plasma K*/K is yet falling. Kidney K*/K, 
equal to plasma at 2 minutes, continues to climb 
to a peak about 4 times the concurrent K*/K of 
plasma at 5 minutes, then declines rapidly to 
equilibrate with plasma at 30 minutes. All the 
tissues analyzed contain 81% of body potassium 
and at 7 hours they contain 85% of the dose. The 
bearing of this on the calculation of total body 
potassium by isotope dilution is discussed. 


Potentiation ef hematopoietic effect of orally ad- 
ministered vitamin B,. by glandular mucopro- 
tein of the human stomach. Greorce B. JERzyY 
Guass, Linn J. Boyp AND CHESTER S. SVIGALS 
(introduced by Stewart Wo rF). Dept. of Med- 
icine, New York Med. College, Flower and Fifth 
Ave. Hosps., New York City. 

The hematopoietic response of patients with 
macrocytic anemia to small doses of vitamin Bu 
administered orally is known to be poor or in- 
consistent, although the same patients usually 
respond well to parenteral administration. It has 
been postulated that this discrepancy was due to 
the absence of Castle’s intrinsic factor from the 
stomach of patients with pernicious anemia and 
the consequently deficient absorption, of Biz from 
the gastrointestinal tract. In earlier studies the 
authors showed that one of the components of 
gastric dissolved mucin, glandular mucoprotein 
from fundal glands of human stomach closely 
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resembled intrinsic factor in physical and physi- 
ological properties. Moreover, this substance was 
-jound consistently absent or present only in 
traces in gastric juice of patients with pernicious 
anemia. In 7 patients with this disease oral doses 
> of 10-30 meg. Bi daily were uniformly ineffective. 
When 50-200 mg. of glandular mucoprotein daily 
was added to By, however, a full hematopoietic 
response occurred. Recently 2 patients with nu- 
tritional macrocytic anemia whose gastric juice 
contained a normal concentration of mucoprotein 
were studied. In these patients daily adminstra- 
© tion of 10-30 mcg. of Biz alone by mouth was 
followed by a prompt hematopoietic response to 
normal. These findings suggest the possibility 
that the presence of glandular mucoprotein in 
gastric juice may be required for small doses of 
orally administered vitamin Biz to be effective. 
Moreover, the quantitation of glandular muco- 
protein in gastric juice may be of value in the 
differentiation of various types of macrocytic 
anemia capable of responding to Bis. 


Chloromycetin Palmitate, a synthetic ester of 
Chloromycetin. A. J. Guazko, W. H. Epcer- 
ToN,* W. A. Diui* ano W. R. LEnz.* Research 
Labs., Parke, Davis and Company and the Herman 
Kiefer Hosp., Detroit, Mich. 

' The palmitic acid ester of Chloromycetin is a 
| tasteless compound which has no significant anti- 
microbial activity, but when it is hydrolyzed en- 
zymatically Chloromycetin is liberated. This hy- 
drolysis occurs with duodenal secretions, with 
tissue homogenates, and with purified lipase and 
esterase preparations. Using isolated intestinal 
loops in the dog and rat, higher blood levels of 
Chloromycetin were observed when biliary and 
pancreatic secretions were present in the intestine. 
Blood levels and urinary excretion data in human 
subjects indicate a slight delay in absorption over 
Chloromycetin when the ester is given by mouth, 
but the blood levels remain elevated for a longer 
period of time. Satisfactory blood levels have been 
maintained in human subjects for periods of more 
than 4 days with no untoward reactions. Paper 
chromatographic studies indicate that the prin- 
cipal metabolic products found in the urine of 
human subjects after oral administration of the 
ester are the same as those found after administra- 
tion of Chloromycetin. 


Alteration of growth response of tissue cells in 
vitro in serum from partially hepatectomized 
rats. ANDRE D. GLinos* aNp GEorRGE O. Gey. 
Johns Hopkins Hosp. and Med. School, Baltimore, 
Md. 

Forty-four male adult rats were operated on in 
pairs, a partial hepatectomy being performed on 
one of the animals and a sham operation simulat- 
ing partial hepatectomy on the other. Twenty- 


AMERICAN PHYSIOLOGICAL SOCIETY 


5d 


four hours after the operation the animals were 
bled. The sera obtained from the hepatectomized 
and the control animal of each pair were then 
compared with respect to their action on the 
growth of tissue cells in vitro. Primary liver ex- 
plants from young rats 3 weeks of age as well as a 
normal fibroblastic strain were used as test tissues. 
Initiation of outgrowth, organization and mor- 
phology of the colonies and duration of growth 
period were used as criteria for the evaluation of 
the action of these sera on the cultures. It was 
found that blood serum from the hepatectomized 
animals was able to enhance significantly the 
growth of both the primary liver explants and the 
strain of fibroblasts. Quantitative data on the 
duration of the growth period at varying concen- 
trations of sera from hepatectomized and control 
animals were obtained. The significance of these 
findings with respect to the nature of the ai- 
teration of the serum induced by partial hepatec- 
tomy and its meaning for liver regeneration will be 
discussed. 


Vascular and respiratory factors in the circulation 
of cerebrospinal fluid in man. Evi S. GoLpEN- 
SOHN AND Rospert F. GrovER (introduced by 
R. W. WuiteweaD). Dept. of Physiology and 
Pharmacology, Univ. of Colorado School of Med- 
icine, Denver. 

Previous work from this laboratory on dogs 
showed that CSF pulsations at the cisterna magna 
coincident with the cardiac cycle were of con- 
siderable magnitude. This is also true in the 
lumbar subarachnoid fluid of man. Lumbar punc- 
ture in 28 subjects reveals such pulsations to 
average 18 mm. saline in amplitude (range 10- 
63) as recorded by strain gauge. In these same 
subjects, using the water manometer, these pul- 
sations average only 1.4 mm. (range 0-2.5). The 
pulsations increase in amplitude as the intra- 
cranial pressure rises from cough, strain or jugular 
occlusion. During jugular occlusion the pulsations 
average 60 mm. saline (range 5-120 mm.) and 
closely resemble the contour of arterial pulse 
waves. Time relations between the respiratory 
cycle and its associated CSF fluctuations are not 
constant. With quiet breathing 12 of 19 subjects 
showed a rise in pressure associated with inspira- 
tion. In 12 of 16 subjects, during a short period of 
hyperpnea, the rising phase of the fluctuation also 
occurred during inspiration. Queckenstedt, cough- 
ing, and straining effects on the mean CSF pres- 
sure as recorded by the strain gauge differed 
considerably from the water manometer measure- 
ments as would be expected in a system requiring 
little fluid displacement. The data suggest that 
1) CSF pulsations associated with the vascular 
pulse are a significant factor in CSF circulation; 
2) the main force initiating these pulsations is 
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derived from the arterial pulse within the bony 
confines of the central nervous system; 3) in the 
resting subject the pulsations appear to exert a 
greater mechanical foree/unit time than fluc- 
tuations associated with respiration. 


Physiological significance of cellular radiosensi- 
tivity. ANNA GOLDFEDER. Cancer Research Lab., 
Dept. of Hosps., New York City and New York 
Univ. 

The growth and metabolism of mammary tumors 
autogenous to inbred strains of mice and rats are 
being studied in vivo and in vitro before and after 
radiation. While one of the tumors, A, produced 
dense sheets of cells interwoven with fibrous con- 
nective tissue stroma and moderate numbers of 
mitoses in vitro, another tumor, B, under identical 
conditions, produced loose sheets of cells with no 
detectable stroma but exhibited greater mitotic 
activity and greater liquefaction of the culture 
medium. Metabolic studies in vitro revealed that 
tumor A had a lower O, uptake and lower rate of 
glycolysis than tumor B. The greater liquefaction 
of the culture medium of tumor B was attributed 
to the higher rate of glycolysis of this tumor. 
Larger doses of x-radiation were required for the 
destruction of tumor A than for tumor B when 
grown in vitro. However, the reverse was noted 
in vivo; tumor B required more x-ray dosage for 
total destruction. Mitotic indices revealed that 
recovery in tumor B occurred earlier and to a 
greater extent than in tumor A following medium 
doses of radiation. There was a significant dif- 
ference in the appearance of the nuclei of the two 
tumors following exposure to the same dose of 
radiation. This will be illustrated. Data on the 
intermediary metabolism of these tumors before 
and after irradiation will be presented. An ex- 
planation of the difference in the radiosensitivity 
of these analogous tumors and the possible mech- 
anisms involved will be offered. 


Action of insulin on transfer of sugar across cell 
membrane; the common chemical configuration 
of sugars affected by the hormone. M.S. Go.p- 
STEIN,* LesteER HENRy,* B. HUDDLESTUN* AND 
R. Levine. Dept. of Metabolic and Endocrine 
Research, Med. Research Inst., Michael Reese 
Hosp., Chicago, Ill. 

We have previously shown that insulin ad- 
ministration leads to the distribution of galactose 
in total body water. In the absence of insulin 
galactose distributes in 40-50% of body weight. 
This action of insulin occurs in the eviscerated- 
nephrectomized animal, which does not ‘utilize’ 
this sugar. On the basis of these data it was 
postulated that the action of insulin in facilitating 
sugar entry into muscle is exerted on the ‘cell 
membrane’ and not upon the intracellular systems 
of carbohydrate transformations. The present 
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report deals with the specific nature of this insulin 
action. Using a variety of non-utilizable carbo- 
hydrates it can be shown that insulin increases the 
volume of distribution of hexoses and pentoses 
which possess the chemical configuration exhibited 
by glucose in its first 3 C atoms. Thus d(-+) 
galactose, d(+) xylose and 1(+) arabinose are 
affected by insulin. While the distribution of 
d(—) fructose, d(—) arabinose, d(+) mannose is 
not under insulin control. Neither is d-sorbitol 
as shown by Wick. The present data support 
further the view that insulin acts on a ‘transfer’ 
mechanism for sugars, and is a beginning step 
towards the elucidation of this mechanism. Data 
will also be presented on the similarities and dif- 
ferences between the effects of insulin and of 
muscular work on the entry of various sugars into 
the intracellular compartment. 


Rapid cooling and rewarming of dogs by means of 
a pump-oxygenator. FRANK GOLLAN. Fels Re- 
search Inst., Antioch College, Yellow Springs, 
Ohio. 

By catheterization of the right heart venous 
blood of 31 heparinized dogs was sucked into a gas 
dispersion oxygenator (LELAND C. CLARK, JR., 
FRANK GOLLAN AND VisHwa B. Gupta. Science 
111: 85, 1950), oxygenated and returned under 
pressure via the femoral arteries into the aorta. 
By insertion of a silvertube coil into the ex- 
tracorporeal circuit the circulating blood could be 
cooled with ice water or warmed with water of 
50° C. Depending on the flow rate it took 30-60 
minutes to cool the animals to a rectal temper- 
ature of 20° C. and to rewarm them at the same 
rate. All animals above 29° C. survived, there was 
a rising mortality from 29-27° C. and from 27- 
19° C. all animals died. On rewarming, respiration 
returned; however, ventricular fibrillation was 
the cause of death below 27° C. rectal temper- 
ature. The observation that catheterized animals 
can be cooled to about 25° C. only (A. H. Hec- 
NAUER, H. D’AmMatTo AND J. Fiynn. Am. J. 
Physiol. 167: 63, 1951) was confirmed. The results 
were not influenced by the rate of cooling and re- 
warming, by the intravenous administration of 
Ringer’s solution and blood, or by calcium, epi- 
nephrine, /-arterenol, cedilanid C and procaine 
amide. Even if the entire cardiac output for the 
corresponding degree of hypothermia bypassed 
the heart by means of the pump-oxygenator, 
ventricular fibrillation occurred below 27° C., 
indicating that heart failure in hypothermia can- 
not be prevented by reducing the cardiac load. 
(This work was supported by a grant from the 
American Heart Association.) 


Plasma concentration of ammonia-nitrogen and 
glutamine amide-nitrogen of the hepatecto- 
mized dog. Epwin E. Gorpon,* SmirH FREE- 
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MAN AND CHESTER J. FarMER.* Dept. of Bio- 
chemistry, Northwestern Univ. Med. School, 
Chicago, Iil. 

The plasma ammonia- and glutamine amide- 
nitrogen were determined by the method of Archi- 
bald before and at intervals after complete hepa- 
tectomy on adult dogs. These dogs were 
maintained by the constant infusion of glucose 
(0.3 gm/kg/hr.). The survival time ranged from 
24-32 hours. The average fasting plasma nitrogen 
concentration from ammonia and glutamine be- 
fore hepatectomy were 0.03 mg. % and 0.98 mg. 
%, respectively. Blood samples drawn at 4-hour 
intervals during the first 12 hours following hepa- 
tectomy demonstrated a gradual but appreciable 
rise in their plasma concentration. The average 
values for the plasma preformed ammonia- and 
glutamine-nitrogen for 7 dogs 12 hours after 
hepatectomy were 0.46 (range 0.15-1.48) and 1.60 
mg. % (range 1.25-2.42), respectively. Twenty- 
four hours after hepatectomy the ammonia-nitro- 
gen content had risen to an average value of 1.28 
mg. % and the glutamine-nitrogen to 2.08 mg. %. 
There was usually a parallelism between the rise 
in concentration of ammonia and of glutamine in 
the plasma following complete hepatectomy. 


Effects of graded hypoxemia on the pulmonary 
circulation of the dog: severe hypoxemia. 
RicHARD GORLIN AND BENJAMIN M. LEwIs 
(introduced by WattEeR T. GoopaLE). Med. 
Dept., Peter Bent Brigham Hosp. and Harvard 
Med. School, Boston, Mass. 

Eleven dogs, anesthetized with morphine-chlo- 
ralose-urethane, were subjected to breathing mix- 
tures containing from 2.5-10% oxygen on 17 
occasions. Arterial oxygen saturation varied from 
8 to 55% depending on inspired oxygen percentage. 
Mean pulmonary artery (PA) and left atrial (LA) 
pressures were measured with indwelling catheters 
via jugular vein and femoral artery respectively. 
Integrated cardiac outputs (CO) were measured 
by the Fick principle, utilizing Benedict-Roth 
method for O2 consumption. Pulmonary vascular 
resistance was calculated: PVR = — GO _ x 
1332 dynes sec. cm.-> Observations were made at 
intervals varying from 3} minutes to 8 hours after 
induction of hypoxia. When arterial oxygen satu- 
ration was above 15% and less than 55%, CO in- 
creased from 40 to 300% above control values. 
Oxygen consumption remained unchanged. PA 
pressure rose moderately; LA pressure remained 
the same or decreased. PVR remained unchanged 
or actually decreased, regardless of the time du- 
ration of hypoxia. When arterial saturation was 
less than 15%, LA pressure rose. In 3 obsérva- 
tions CO increased and in 6 remained the same 
or decreased. PA pressure increased uniformly. No 
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changes in PVR were observed. In these experi- 
ments arterial saturation was so low that tissue 
oxygen demands could be met only by increases in 
blood flow. Under these circumstances, although 
there was a wide variation in degree and duration 
of the severe hypoxemia and in the cardiac re- 
sponse to hypoxemia, no alterations in pulmonary 
vascular resistance were demonstrable. 


Kinetics of phosphate transport in erythrocytes. 
D. R. H. Gourtey anv J. T. MarscHIner.* 
Dept. of Pharmacology, Univ. of Virginia Med. 
School, Charlottesville. 

A study of the time-course of the distribution of 
P%2 between plasma and the acid-soluble phos- 
phorus compounds of human erythrocytes (Feder- 
ation Proc. 10: 300, 1951) has been completed. The 
experimental data are consistent with the hy- 
pothesis that phosphate enters the erythrocyte by 
formation of ATP onthe cell membrane. The data 
do not exclude the possibility that inorganic 
phosphate diffuses into these cells. When the 
logarithin of the relative specific activity of the 
plasma inorganic P is plotted against time for the 
2-hour period following the addition of P*?, the 
resulting curve may be approximated by two 
straight lines. This is consistent with the simul- 
taneous occurrence of two processes, one rapid and 
the other slow, by which the labeled phosphate is 
removed from human plasma. It is probable that 
the rapid process (half-time = 10 min.) represents 
initial diffusion of phosphate into the cells while 
the slow process (half-time = 300 min.) represents 
the transport of phosphate into the cells by 
formation of ATP. In rabbit blood, similar data 
for the relative specific activity of the plasma 
inorganic P may be described by a single straight 
line. The slope of this line is similar to that of the 
second portion, or slower phase, in human blood 
(half-time = 200 min.). This suggests that rabbit 
erythrocytes do not take up phosphate ions both 
by diffusion and by chemical transport, but only 
by a chemical process, such as the formation of 
ATP. 


Relationship between total coronary flow, arterial 
blood pressure and cardiac output. G. R. 
GRAHAM AND F. WiutiamMs (introduced by L. 
N. Katz). Cardiovascular Dept., Med. Research 
Inst., Michael Reese Hosp., Chicago, Ill. 

A new method has recently been developed 
which allows the direct, simultaneous and con- 
tinuous measuring of total coronary flow, venous 
return and, thus, cardiac output in the open- 
chested, but otherwise intact, dog (S. RopBarp, 
G. R. Grawam anv F. WIL.IAMs, in press). Es- 
sentially this consists of diverting the blood 
flow from the superior and inferior venae cavae to 
the left pulmonary artery. The flow through the 
right pulmonary artery thus carries total coronary 
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flow only. The sum of the two is the total cardiac 
output. Utilizing this procedure, data have been 
obtained on the separate influence of a) blood 
pressure and 6) cardiac output on total coronary 
flow. These results will be presented. They in- 
dicate that coronary flow varies directly with 
increases in arterial pressure and cardiac output 
when these are varied independently, the heart 
rate remaining constant. This confirms previous 
work of this laboratory that changes in cardiac 
output, other factors remaining constant, can alter 
coronary flow. The control total coronary flow, 
expressed as a percentage of cardiac output, varies 
between dogs from 8-20%. In a given dog, when 
the preparation has functioned for several hours, 
the percentage of coronary flow gradually in- 
creases, although blood pressure and cardiac out- 
put may remain relatively unchanged. 


Inactivation of pregnant mare’s serum gonado- 
trophin by various species of Lithospermum. 
R. C. Granam* ann R. L. Noste. Collip Med. 
Research Lab., Univ. of Western Ontario, London, 
Canada. 

It has been reported in a previous communica- 
tion that very small amounts of extracts of the 
plant lithospermum ruderale are capable of di- 
rectly inhibiting various gonadotrophins when 
mixed with them and incubated for 2 hours at 37° 
prior to injection in immature female rats. A few 
common weeds and 4 species of Lithospermum (L. 
ruderale, L. disticum, L. croceum and L. latifolium) 
were picked at various seasons. Water extracts of 
these plants were assayed with pregnant mare’s 
serum gonadotrophin in vitro to determine the 
relative amount of hormone inactivation. In ad- 
dition, lyophilized extracts of L. ruderale and 
corresponding amounts of a few tannins (Que- 
bracho, Wattle, Chestnut and U. S. P. tannic 
acid) were assayed in a similar manner. Heating 
extracts of L. ruderale for 10 minutes at 80° C. 
completely destroyed its antigonadotrophic ac- 
tivity, whereas any activity of the tannins was 
not diminished. The 4 species of Lithospermum 
were all effective in causing inactivation of the 
P.M.S. An unpurified aqueous extract of L. lati- 
folium was 80-100 times more active than com- 
parable amounts of other species, 12 ug. total solid 
inactivating 100 ru (333 wg.) P.M.S. preparation. 
Seasonal variation affected the amount of ac- 
tivity contained in the roots and tops of the 
Lithospermum. At the low dose level employed 
the Lithospermum extracts did not produce any 
toxic manifestations in the assay rats. 


Histological changes in gastric mucosa produced 
by feeding and the relationship of these to a 
working hypothesis of growth pattern changes. 
Ruopa Grant. Dept. of Clinical Seience, Univ. 
of Illinois College of Medicine, Chicago. 
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The gastric; fundic and pyloric mucosa during 
the period of digestion differed histologically from 
the fasting condition in the following ways: 
a mucicarmine-stainable secretion covered the sur- 
face and filled crypts. It contained epithelial cells 
or nuclei of these cells, some of which were-colum- 
nar gastric surface cells. The crypts and lumina 
in the neck region were widened. The secretion was 
thicker and more abundant in the pyloric part 
than it was in the fundic part. Observations were 
made on dogs, cats and kittens 4} to 7 hours after 
feeding meat. From these observations, which 
confirm a preliminary report on cats (Canad. 
M.A. J.51: 577, 1944), it is concluded that 1) cell 
shedding is a physiological process during meat 
digestion; 2) at least for the first 7 hours of the 
digestion period of meat mucin is a normal com- 
ponent of gastric secretion. Our current working 
hypothesis that factors which act to decrease the 
loss of cells, or interfere with the kinetics of the 
replacement mechanism without reducing the 
normal mucosal mitotic activity, may alter the 
growth pattern in the direction of tumor forma- 
tion will be discussed in the light of these findings. 


Latency of response to bacterial pyrogens as af- 
fected by previous incubation with blood. 
RonALD GRANT AND WILLIAM J. WHALEN.* 
Dept. of Physiology, Stanford Univ., Stanford, 
Calif. 

Febrile reactions to bacterial pyrogens involve, 
an unexplained latent period which is shortened, 
but not abolished, by large doses. It has been 
suggested that fever is due to products of general 
tissue injury, not to a direct action of pyrogens on 
thermoregulatory centers. Incubation of small 
amounts of pyrogen (Pyromen, Baxter Labs., 
derived from Pseudomonas aeruginosa) with 
heparinized autogenous or homologous whole 
blood before injection may hasten the onset of 
febrile reactions (inhibition of polypnea, ear vasc- 
constriction, rise of rectal temperature) without 
augmenting the fever obtained. No such effects 
occur with heparinized or citrated plasma al- 
though earlier and stronger fevers may occur with 
other pyrogens in citrated plasma, as shown by 
LeQuire (J. Infect. Dis. 88: 194, 1951). No satis- 
factory explanation is yet available for either the 
accelerating or the augmenting effect and con- 
ditions for the appearance of both are being 
studied further. The results lend some support to 
the notion that an initial peripheral effect is in- 
volved in the causation of fever but are taken to 
indicate that the hypothetical ‘injury products’ 
are not produced in important amounts by blood 
or that the time involved in forming such products 
is not the main cause of latency. 


Comparison of effect of l-epinephrine and /-nor- 
epinephrine on the denervated heart of un- 
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anesthetized dogs. RuvEN GREENBERG AND 

CHARLES B. Lampetu.* Carter Physiology Lab., 

Univ. of Texas Med. Branch, Galveston. 

The chronic unanesthetized denervated heart 
preparation was used to examine for the direct 
chronotropic effects of l-epinephrine and /-nor- 
epinephrine. Contrary to the prevailing concepts: 
1) l-nor-epinephrine was a better positive chrono- 
tropic agent than l-epinephrine by roughly 100%; 
2) there was little or no development of super- 
sensitivity to either compound in the chronic 
denervated heart. 


Cerebral cortical potentials in anoxia. Rospert G. 
GRENELL. Psychiatric Inst., Univ. of Maryland 
School of Medicine, Baltimore. 

In a series of experiments designed to study the 
effects of anoxia on the activity of cortical neurons, 
2 types of responses to direct electrical stimulation 
of the suprasylvian gyrus of cats, have been re- 
corded: 1) the ‘dendritic’ and ‘neuronal’ responses 
recorded from the surface of the hemisphere being 
stimulated, the stimulating and recording elec- 
trodes being approximately 4-5 mm. apart; 2) 
the transcallosal response recorded with the 
stimulating electrodes on one hemisphere and the 
recording electrode in the same area of the .other 
hemisphere. Records are made of both types of 
responses while the cats inspire air, 10% oxygen, 
7% oxygen and 100% nitrogen through a tracheal 
cannula. The effects of anoxia on the components 
of these responses will be discussed. Specific 
attention will be given to the rates of decay and 
recovery of the potentials under these various 
conditions. An attempt will be made to come to 
some conclusions concerning the relative sus- 
ceptibility of parts of the neuronal network to 
anoxia. Preliminary experiments with animals 
breathing 100% nitrogen have shown the trans- 
callosal response to be much more significantly 
affected than the ipsilateral—particularly more 
affected than the ‘neuronal’ component of the 
ipsilateral response. 


Mechanisms in the bat larynx for production of 
ultrasonic sounds. DonaLp R. Grirrin. Dept. 
of Zoology, Cornell Univ., Ithaca, N. Y. 

Bats guide their flight by emitting short pulses 
of ultrasonic sound and listening to the resulting 
echoes. In Myotis lucifugus these pulses have a 
duration of only 2 msec. (0.002 second), a peak 
intensity of 10 to 100 dynes/cm.? (95 to 115 db), 
and a frequency which drops during the single 
pulse by about one octave (for example from 80 
to 40 ke.). In the bat larynx where these pulses of 
sound are generated the vocal and ventricular 
folds are replaced by membranes less than 10 
micra thick which are stretched like miniature 
drum-heads over laryngeal ventricles roughly 
0.0001 cm.* in volume. Section of the superior 
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laryngeal nerves (which supply the relatively 
massive crico-thyroid muscles) causes a drop in 
frequency from the ultrasonic range to an easily 
audible ‘peep’ of 8 to 10 ke. After this operation 
the frequency modulation is almost completely 
absent. Section of the inferior laryngeals has no 
noticeable effect on sound production. Direct 
measurements of the movement of the membranes 
when subjected to forces perpendicular to their 
surfaces show that in Eptesicus fuscus the crico- 
thyroid muscles can easily produce a membrane 
tension of 10 gm. Conventional formulae predict 
that in this species the stretched membrane would 
have a fundamental frequency of 45 ke.; and this 
agrees well with the actual average frequency at 
the peak of the emitted pulse (40 ke.). The possible 
role of the laryngeal muscles in the frequency 
modulation of the pulse will also be discussed. 
(This research was supported in part by a re- 
search contract between the Office of Naval 
Research and Cornell University.) 


Low sodium diet and resin therapy in hyper- 
tension. R. 8. Grirritu,* O. M. HELMER* AND 
K. G. Koutstaept. Lilly Lab. forClin. Research, 
General Hosp., Indianapolis, Ind. 

Fifteen patients with essential hypertension 
were placed on a 200 mg. sodium diet. In addition, 
a mixture of cation-anion exchange resins was 
given orally in order to determine, in as short a 
time as possible, which subjects could be bene- 
fited by sodium deprivation. In all cases it was 
found necessary to administer supplementary po- 
tassium orally at the time when the body was 
maximally conserving sodium. By following this 
regimen, 8 patients had a drop in blood pressure 
to normal levels within 2 weeks to 1 month. The 
blood pressure of 2 patients decreased significantly 
but not to normal levels. Five patients did not 
respond to this management. After the blood 
pressure was stabilized at a normal level the 
subjects were placed on a 1.5 gm. sodium diet and 
the resin dosage increased so as to maintain the 
urine sodium at the same level. No rise in blood 
pressure occurred while the patients were receiv- 
ing this amount of sodium. The urine sodium of 
the patients who failed to respond to therapy 
could not be reduced to as low levels as the urine 
sodium of the patients in whom the regimen was 
successful. In patients who had significant lower- 
ing of blood pressure the body weight and the 
transverse cardiac diameter were decreased, as 
reported with other forms of salt restriction. In 
those subjects whose blood pressure was reduced 
to normal there was evidence of adrenal stimu- 
lation, indicated by a drop in absolute eosino- 
philes and an elevation of plasma renin-substrate 
concentration. Patients who showed no lowering 
of blood pressure had neither eosinophile depres- 
sion nor change in the renin-substrate. 
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Reversible fibril formation exhibited by a protein 
in pancreatic extracts. JEROME Gross (intro- 
duced by Francis O. Scumitt). Research Labs., 
Med. Clinic, Massachusetts General Hosp., 
Boston. 

The author has recently described the pres- 
ence of characteristically coiled, water-insoluble 
threads, about 120 A in width, in relatively large 
numbers in nonfiltered commercial crystalline 
trypsin, observed with the electron microscope 
(Proc. Soc. Exper. Biol. & Med. 78: 241, 1951). 
It was also noted that these threads could be 
produced from sterile, thread-free, crystallized 
trypsinogen solutions by incubation at px 7-8.5 
at 5° C. It has been found subsequently that 
relatively large quantities of coiled threads could 
be obtained incident to production of trypsin from 
crude wet cake of trypsinogen by a method of 
Kunitz and Northrup (dissolving in 3-1 volume 
borate buffer pH 9 and half saturating with 
MgS0O,). Water-washed preparations of such coiled 
threags in the form of milky suspensions are 
rapidly turned to water-clear solutions by re- 
ducing the pu below 2.5. Electron microscope 
examination shows a complete absence of threads, 
coiled or uncoiled. Neutralization to pH 4.5-8.5 
produces a thin, opalescent gel, electron micro- 
scope examination of which revealed the reap- 
pearance of large masses of typical coiled and 
uncoiled threads. This process is readily revers- 
ible. Purified preparations of threads (homo- 
geneous in the electron microscope) have a N = 
13.1%, and acid solutions give a typical protein 
UV absorption curve. The conditions of extrac- 
tion, fiber formation and _ reversibility are 
markedly different from those for insulin de- 
scribed by Waugh. The nature of this protein and 
its relationship to the pancreatic enzymes will 
be discussed. 


Measurement of cardiac output by a new modi- 
fication of the Fick principle without gas analysis. 
J. GrossMAN, R. E. Weston anp L. LEITER 
(introduced by H. Harmovicr). Med. Div., 
Montefiore Hosp., New York City. 

By means of the Fick principle, any substance 
with a measurable plasma clearance may be 
employed to determine the cardiac output. 
Ideally, the substance should be efficiently re- 
moved from the blood in order to produce a large 
arterio-mixed venous difference, and should be 
accurately measurable in body fluids. Moreover, 
if a significant A-V difference is to be attained, 
the substance must be introduced into the lesser 
circulation. In these studies, this was accom- 
plished by injecting para-aminohippurate (PAH) 
or para-acetyl aminohippurate (PACA) into the 
pulmonary artery via the distal opening of a 
double lumen catheter by means of a constant 
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perfusion pump. Mixed venous blood was with- 
drawn from the outflow tract of the right ventricle 
through the proximal lumen. Following equilibra- 
tion, urine and arterial and mixed venous blood 
samples were collected at appropriate intervals. 
Cardiac output may be expressed as follows from 
formulae to be derived: 


UV 
A-V 
1 — Het. 


Cardiac output = 


where A and V are the arterial and mixed venous 
plasma concentrations respectively, UV is the 
urinary excretion rate of PACA, and Het. the 
hematocrit. When plasma levels (arterial) are 
constant, rate of injection equals rate of excretion 
and may replace or serve to check the accuracy of 
urine collections. In a series of human subjects, 
cardiac outputs measured simultaneously by the 
oxygen and PACA methods correlated well. 


Nature of effect of the bicarbonate ion on nerve 
activity. LEONARD GRUMBACH AND HEINRICH 
H. Prosst (introduced by ABRAHAM M. 
SHanEs). Dept. of Physiology, Des Moines Still 
College of Osteopathy and Surgery, Des Moines, 
Towa. 

Isolated sciatics of Rana pipiens, soaked 1 
hour in isotonic NaHCO; before mounting in a 
moist chamber perfused with 100% Os, become 
almost completely inexcitable after about 14 hours 
in the chamber. Change of the gas to 5% COsz in 
O2 restores excitability almost completely within 
8 minutes. The after-potentials in 5% COz are 
large. This cycle can be repeated many times, the 
maximal spike heights and after-potentials de- 
clining in magnitude with each repetition. The 
hypothesis that NaHCO; combines with Ca caus- 
ing a rapid leakage of Kt from fibers into the 
extracellular space and that in 5% CO, Kt is 
restored to fibers by exchange for Ht is supported 
by the following: 1) Excitability can also be 
restored to various degrees by washing in isotonic 
acetic acid (most effective), NaCl, NaHCO, and 
mixtures of NasCO; and NaHCO; (least effective). 
2) Mixtures of KHCO; and NaHCO; accelerate 
decline of excitability in proportion to K concen- 
tration; when K is high, 30% CO: is needed to 
restore excitability. 3) 100% N: accelerates decline 
slightly and 100% O2 following Ne restores ex- 
citability within 10 minutes especially if glucose 
is present; subsequent decline is slower than 
control. Glucose decelerates decline in both N:2 
and O.. 4) Pretreatment with high Ca-Ringer’s 
slows subsequent rate of decline of excitability in 
bicarbonate. Nerves presoaked in isotonic NaCl 
12 or more hours are relatively unaffected by 
NaHCO; and only slightly restored by CO». 
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Observation of ovulation in the human being via 
culdoscopy. H.S. GuTERMAN AND M. R. CoHEN.* 
Dept. of Metabolic and Endocrine Research, Med. 
Research Inst., Michael Reese Hosp, and Dept. 
of Obstetricsand Gynecology, Michael Reese Hosp., 
Chicago, Ill. 

A report will be made of the chance observation 
of spontaneous ovulation in the human being 
in situ. The appearance and actions of the com- 
ponents participating in the process will be de- 
scribed. The significance of this type of ovulation 
to problems of reproduction will be discussed. 


Phototurbidimetric determination of pancreatic 
amylase. Paut GutuH,* S. A. KoMAROV AND 
Harry SuHay. Samuel S. Fels Res. Inst., Temple 
Univ. School of Medicine, Philadelphia, Pa. 
Waldron’s phototurbidimetric (Klett-Summer- 

son colorimeter) determination of pancreatic am- 

ylase (J. Lab. & Clin. Med. 38: 148, 1951) utilizes 
the monomolecular constant as measure of enzyme 
concentration. We found this applicable only over 
an inconveniently narrow range. With Waldron’s 
technic and our modifications, excellent rectilinear 
regression [logio P.N. = a+ b (Cy — C%)] obtains 

over 100-fold (approx. 200-20,000) range of P.N. 

P.N. = protein nitrogen gamma/100 ml.; Cy = 

initial starch concentration = blank = 100%; 

C; = undigested starch concentration at end of 

incubation (read from calibration curve as per- 

centage of Cy). Seven specimens of pancreatic 
juice from Pavlov-Babkin’s fistula dog after stand- 
ard meal were used in 9 serial dilution experiments. 

Mixture of 7 parts phosphate buffer (Waldron) 

and 2 parts M/1 NaCl was used for dilutions and 

substrate preparation. Modified procedures (JJ, 

ITT) employed 5 ml. 20% Zippy starch substrate 

and 5 ml. prewarmed enzyme solution (containing 

2 ml. diluted juice). Procedures: J) Original 

Waldron’s; IZ) incubation 360 + 5 sec. at 30°; 

ITT) incubation 180 + 5 sec. at 37°. The results 

are tabulated: r = correlation coefficient; S. D. = 

standard deviation % error for P. N.; n = number 
of observations. 








S. D. ro 


16.88 0.991 
5.63 0.998 
9.24 0.998 


n a b 


[ 2 1.1038 0.0542 
II 2 1.2560 0.0520 
III 15 1.5529 0.0446 





These experiments demonstrate constancy of 
amylase/P. in secretion under similar conditions. 


Vasomotor waves due to oscillating blood pressure 
control mechanisms. ARTHUR C. Guyton. Dept. 
of Physiology and Biophysics, University of Mis- 
sissippt School of Medicine, University. 

In a previous study, pressoreceptor-autonomic 
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oscillation was found to be a probable cause of 
many if not most of the vasomotor (Traube- 
Hering) waves ordinarily recorded in blood pres- 
sure tracings (Am. J. Physiol. 165: 158, 1951). 
It was predicted that the ischemic reflex receptors 
of the CNS vasomotor centers, in combination 
with the autonomic nervous system should also 
cause blood pressure oscillations under appropri- 
ate conditions. This prediction was based on the 
fact that the ischemic reflex, like the pressorecep- 
tor reflex, causes a negative response, and there is 
a time delay in the development of this response. 
When these two conditions are found in a reflex 
control system, whether or not oscillation will 
occur depends primarily on the relative sensitive- 
ness of the reflex with respect to the degree of 
dampening in the system. In the present experi- 
ments, the CNS ischemic reflex was made very 
sensitive by elevation of the cerebrospinal fluid 
pressure to approximately 120 mm. Hg. Then, 
the dampening effect of fluid shifts into and out of 
the circulation presumably was reduced by ap- 
propriate quantity of blood removal. Under these 
conditions, vasomotor waves of more than 100 
mm. Hg, with an average period of 23 seconds, 
occurred in 19 dogs. The oscillating system is 
explained as follows: CSF pressure causes CNS 
ischemia and resulting sympathetic excitation; 
blood pressure rises above CSF pressure, vaso- 
motor center ischemia abates, and sympathetics 
become less active; blood pressure falls below 
CSF pressure, vasomotor center ischemia results, 
and the cycle begins once again. 


Effect of pressoreceptor reflex and Cushing reflex 
on urinary output. ArtHuUR C. Guyton, LEo 
J. Scanton* anp GEorGE G. ARMSTRONG.* 
Dept. of Physiology and Biophysics, Univ. of 
Mississippi School of Medicine, University. 

It was reasoned that the inconclusive results 
from previous studies on the effect of the carotid 
sinus reflex on kidney output might have been 
due to the dual action of sympathetic excitation, 
namely, increased systemic arterial pressure tend- 
ing to increase glomerular filtration and, secondly, 
vasoconstriction within the kidney. Therefore, 
urinary output experiments were performed in 12 
dogs, in each of which pressoreceptor or Cushing 
reflexes were elicited approximately 10 times. 
In half of these experiments the arterial pressure 
was kept constant by controlled infusion and 
withdrawal of blood. When the carotid sinus reflex 
was elicited without control of blood pressure, 
kidney output sometimes decreased and some- 
times increased, but, when the blood pressure was 
kept constant, output invariably decreased 2- to 
3-fold. When the Cushing reflex was elicited by 
rapidly elevating CSF pressure to approximately 
300 mm. Hg, kidney output decreased 30- to 60- 
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fold regardless of whether or not the blood pressure 
remained constant, though the effect was usually 
slightly greater with controlled blood pressure. 
Kidney output, as recorded from ureteral cathe- 
ters, began decreasing within 20 seconds after 
initiation of each reflex, reached maximum effect 
in about 70 seconds, and returned to the control 
level within 2 to 3 minutes after abrogating the 
reflex. It is suggested that this invariable oliguric 
response of the kidney to these reflexes may play 
an important role in the control of blood pressure. 


Cerebral vascular resistance, oxygen uptake, 
jugular venous oxygen saturation and cerebral 
oxygen tension in patients with essential hyper- 
tension before and after a placebo intravenous 
injection. JoseEpH H. HAFKENSCHIEL, CaRL K. 
FRIEDLAND* AND CHARLES W. CruMPTON.* 
Robinette Fndn., Med. Clinic, Hosp. of Univ. of 
Pennsylvania, and Dept. of Pharmacology, Med. 
School, Univ. of Pennsylvania, Philadelphia. 

In order to obtain data for comparison in studies 
of the effect of depressor and pressor drugs on 
cerebral hemodynamics, oxygen uptake and cere- 
bral oxygen tension, 10 patients with essential 
hypertension (4 studied after 88-98% adrenalec- 
tomy) were given a placebo physiological saline 
injection. Measurements were repeated using the 
nitrous oxide technique 60 minutes later. Mean 
changes for the unoperated group were: mean 
arterial pressure (MABP) 152-144 mm. Hg (+7), 
cerebral blood flow (CBF) 65-60 cc/100 gm/min. 
(+12), cerebral vascular resistance (CVR) 2.8- 
2.5 (+1.1), cerebral oxygen uptake (CMRO.,) 
3.8-3.4 cc/100 gm/min. (+ 1.7), venous oxygen 
content (VOz) 11.6-11.4 vol. % (+ 0.8), venous 
oxygen saturation (V sat.) 64-63% (+4), venous 
hydrogen ion conc. (V pH) 7.32-7.35 (+0.06), 
calculated venous oxygen tension (VpO2z) 37-36 
mm. Hg (+2), the latter assumed to represent 
cerebral oxygen tension. The operated patients 
were studied 3-15 months after surgical treat- 
ment. Mean values obtained in this group were: 
MABP 115-117 (+6), CBF 63-60 (+22), CVR 
2.0-2.1 (+0.8), CMRO, 4.1 unchanged (+1.8), 
VO, 10.7-10.4 (+0.4), V sat. 60-59 (+3), V pH 
7.29-7.31 (40.03), VpO2 35-33 (+3). There were 
no significant differences from the initial values 
and the test response of the 2 groups was es- 
sentially the same. Cerebral oxygen tension was 
no lower than the range 27-55 mm. Hg. (This 
study was supported by research grants from the 
National Heart Institute (H-361), U. S. Public 
Health Service, Sandoz Pharmaceuticals, Ciba 
Pharmaceutical Products, Inc., Eli Lilly and 
Company and the Squibb Institute for Medical 
Research.) 


Effects of ethyl urethane and sodium azide on 
growth and respiration in Chilomonas para- 
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mecium RicHarp J. Haun (introduced by 
of Nebraska, 


CHartes G. WILBER). Univ. 

Lincoln. 

The effects of ethyl urethane in concentrations 
of 1-10~? m and sodium azide in concentrations of 
1-10~° m were observed on growth and respiration 
in Chilomonas paramecium. One molar ethyl ure- 
thane resulted in cytolysis of the organisms within 
48 hours and inhibited respiration by 69%. 10-? m 
ethyl urethane inhibited growth by 34% and 
respiration by 19%. No significant differences were 
noted in lower concentrations. One molar con- 
centration of sodium azide resulted in death of 
the organisms within 2 hours. Sodium azide in a 
concentration of 10-? m caused complete inhibi- 
tion of growth and a 67% inhibition of respiration 
while 10-* m completely inhibited growth and 
inhibited respiration by only 27%. A 10-4 m con- 
centration of sodium azide inhibited growth by 
27% and respiration by 8%. All other concentra- 
tions of sodium azide resulted in no significant 
changes. 


Diurnal variations in amount of electroencephalo- 
graphic paroxysmal discharge and_ diurnal 
eosinophil rhythm of epileptics on days with 
clinical seizures. F. HautBerc, R. ENGEL, E. 
Ha.Berc AND R. J. Guy (introduced by M. 
B. VisscHER). State Hosp., Cambridge, Minn., 
and Dept. of Physiology, Univ. of Minnesota. 
Electroencephalographic tracings of 4-minute 

duration were obtained from epileptics at 90- 
minute intervals over 24-hour periods. Venous 
blood for eosinophil counts was withdrawn upon 
completion of these tracings. The exact time of 
the incidence of fits, if any occurred during the 
investigations, was recorded. The diurnal changes 
in the amount of paroxysmal discharge were com- 
puted by expressing for each 4-minute record the 
duration of paroxysmal discharge as percentage of 
the total duration, by getting the mean of the 16 
values thus obtained during a 24-hour period, and 
by converting the duration of each paroxysmal 
discharge into a percentage of the mean value of 
the duration of all paroxysmal discharges for that 
day. The variations of the eosinophil counts were 
expressed as relative eosinophil levels. The records 
from days with clinical seizures provide data for 
studying the variations in the amount of parox- 
ysmal discharge and in the numbers of eosinophils 
—in relation to fits. The paroxysmal discharge at 
or around the time of fits was found to be well 
above the diurnal mean. On the other hand most 
of the clinical seizures noted occurred at eosino- 
phil levels below the diurnal mean. The inference 
is drawn that the occurrence of fits at or close to 
the times of the diurnal minima in eosinophils 
may indicate a precipitating influence of eosino- 
penic corticoids in epilepsy. 
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Comparison of eosinophil responses in human 
subjects during flights in aircraft, decompres- 
sion to 40,000 ft., and exposure to cold. HENRY 
B. Hate anp Joun E. Keartor (introduced by 
Harry F. Apter). USAF School of Aviation 
Medicine, Randolph Field, Tex. 

A fall in circulating eosinophils is considered an 
index of 1l-oxysteroid output from the adrenal 
cortex and therefore a measure of the degree of 
‘stress’ imposed by a test situation. The average 
change in eosinophil level for a group of 100 
medical officers (average age, 30) was determined 
in several ‘presumably stressful’ situations. Re- 
sults from similar tests on other groups (flying 
personnel and altitude chamber technicians) were 
also obtained. The following test situations were 
studied: 1) a 2-hour flight in a C-47 type aircraft 
which included a 30-min. period at 15,000 ft. with- 
out supplemental oxygen; 2) decompression in an 
altitude chamber to 40,000 ft. using oxygen equip- 
ment only after reaching 18,000 ft.; 3) decompres- 
sion to 40,000 ft. at —65° F. using oxygen equip- 
ment and electrically-heated clothing; and 4) a 
2-hour exposure to —40° F. at ground level with a 
5 mph wind, the subjects wearing standard Air 
Force intermediate clothing assembly for cold 
protection. For 72 subjects it was possible to 
secure control determinations on days when no 
test situations were conducted. As an example of 
the results, the average fall in eosinophils for a 
group of 46 subjects over a 3-hour period varied 
as follows: 8% on the control day, 18% for the 
C-47 flight, 23% in response to cold at ground 
level, and 40% during decompression to 40,000 ft. 
Other results follow this pattern and will be pre- 
sented and discussed. 


Fundamental relationship between tissue oxygen 
tension and radiosensitivity. B. Vincent HALL 
(introduced by Rosert E. Jounson). Biomed. 
Div., Argonne Natl. Lab., Chicago, Ill., and Dept. 
of Zoology, Univ. of Illinois, Urbana. 
Radiosensitivity was determined by measuring 

the growth and viability in host mice of trans- 

planted tumor fragments (anaplastic carcinoma) 
exposed to x-radiation in vitro under standardized 
conditions. (Radiation factors: 200 kv; 8 mm Al; 
dose rate, 1030 r/min.; t.d. 12.7 cm.) Treatment 
with 0.01 m sodium cyanide and chilling to 0°C. 
both greatly increased the radiosensitivity of 
tumor fragments irradiated in atmospheric oxy- 
gen. In nitrogen treatment with cyanide and cold 
did not affect radiosensitivity. Radiosensitivity 
of tumor fragments simultaneously chilled (0°C.) 
and treated with 0.01 m NaCN was not signifi- 
cantly different from that found after treatment 
with either of these agents alone. Treatment with 
cold, cyanide or nitrogen did not influence the 
growth or viability of non-irradiated control tu- 
mor fragments. Neither did such treatment when 
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it followed irradiation. Exposure of tumor frag- 
ments to 0.01 m NH.2OH and 0.01 m NaN; had little 
effects upon their radiosensitivity. Measurements 
of oxygen consumption, by the Warburg method, 
showed HCN to be much more effective than 
NH:OH or NaN; in depressing oxidative metab- 
olism of tumor slices in vitro. Additional experi- 
ments showed that the radiosensitivity of tumor 
fragments of appropriate dimensions in atmos- 
pheric oxygen is an inverse function of their size. 
The variations in radiosensitivity reported here 
for tumor fragments, ahd by many other workers 
reported elsewhere, produced by cold, anoxia, 
cyanide, and other agents can be fully correlated 
with changes in tissue oxygen tension as calculated 
by the Krogh formula, relating the penetration of 
oxygen into tissues, supplied with oxygen solely 
by diffusion, to the environmental oxygen ten- 
sion, a diffusion constant, and the metabolic rate. 


Cortisone and hypertensive hyalinosis in the rat. 
C. E. Hauu anp O. Hatu.* Carter Physiology 
Lab., Univ. of Texas Med. Branch, Galveston. 
The spontaneous development of hypertension, 

renal arteriosclerosis and glomerulosclerosis, myo- 
carditis, arthritis and periarteritis nodosa in 
parabiotic rats has been described (Hall and 
Hall). Rats which had developed a moderate to 
severe hypertension as a result of being placed 
in parabiosis were studied. In each case the hy- 
pertensive partner of a pair was treated with 
1-3 mg/day of cortisone acetate s.c. This almost 
invariably resulted in a decline of blood pressure 
to normal levels. The period necessary to achieve 
normalization was from 1-6 weeks; the animals 
which had the greatest degree of hypertension and 
which had been hypertensive longer prior to 
treatment were slowest in recovery. Failure to 
reduce hypertension was encountered in only one 
case, in which a severe degree of periarteritis had 
developed prior to treatment. Cardiovascular- 
renal lesions were minimal in all except this 
latter case. Healed periarteritic lesions were ob- 
served in some of the rats in which the blood pres- 
sure had returned to normal following cortisone 
treatment. (Supported by a grant from the Ameri- 
can Heart Association.) 


Regulation of breathing of man at altitude. F. G. 
Hau. Dept. of Physiology and Pharmacology, 
Duke Univ. School of Medicine, Durham, N. C. 
When man breathes ambient air at high alti- 

tudes, an hypoxic stimulus causes a rapid increase 

in pulmonary ventilation. The full effect of this 
hypoxic stimulus is counteracted, however, by 
concomitant hypocapnia. With the addition of 
carbon dioxide to inspired air a more effective 
response to the hypoxic stimulus is manifested. 

It is concluded that while hypoxia and hyper- 

capnia are separate stimulating factors and addi- 
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tive in their effects, tie actual regulation of 
respiration at altitude depends upon the manner 
of their interaction. 


Independence of diffuse thalamo-cortical projec- 
tion system shown by specific nuclear destruc- 
tion. JouN HANBERY* AND HERBERT H. JASPER. 
Montreal Neurological Inst. and McGill Univ., 
Montreal, Canada. 

The pathways of the diffuse thalamo-cortical 
projection system to the cortex were investigated 
in cats anesthetized with Nembutal. Recruiting 
responses over widespread areas of cortex, in- 
cluding sensory areas, were obtained from certain 
well localized zones in the thalamic reticular 
system, which includes the centre median and 
intra-laminar nuclei as well as n. ventralis medialis 
and anterior of the thalamus, the latter nuclei 
giving short latency diffuse cortical projections as 
compared to more restricted longer latency re- 
cruiting responses from centre median. Recruiting 
responses were tested before and after electrolytic 
destruction of various specific relay and associa- 
tion nuclei of the thalamus. After complete de- 
struction of the geniculate bodies it was possible 
to set up very good recruiting responses in visual 
and auditory cortex even though evoked potentials 
to sound and light stimuli could no longer be 
induced. Recruiting responses continued in the 
post-cruciate sensory cortex after complete de- 
struction of the sensory relay nucleus VPL in the 
thalamus. Likewise, complete destruction of n. 
medialis dorsalis did not prevent setting up good 
recruiting responses in the frontal cortex, and 
destruction of n. ventralis lateralis did not affect 
recruiting responses in the motor cortex. Very 
large destruction of practically all of the lateralis 
posterior-pulvinar complex also failed to prevent 
recruiting responses from the parietal cortex of 
the mid-suprasylvian gyrus. A relatively small 
destruction of the pathways of the diffuse projec- 
tion system in the rostral thalamus, will abolish 
generalized recruiting responses even though spe- 
cific projection nuclei are not affected. It is con- 
cluded that the diffuse thalamo-cortical projec- 
tion system does not act via specific thalamic 
nuclei but has independent projections to the 
same cortical areas (including sensory) as are 
supplied by more concentrated projections from 
specific thalamic nuclei. 


Trauma and creatinine excretion. James D. 
Harpy. Harrison Dept. of Surgical Research and 
Surgical Services of Univ. Hosp., Schools of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
This report presents one segment of a more com- 

prehensive clinical investigation of metabolic al- 

terations following major operations. The daily 
urinary excretion of creatinine (preformed) was 
initially measured as a check on the completeness 
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of the 24-hour urine collections, but as data 
accumulated it was perceived that the excretion of 
creatinine was consistently elevated following 
surgical trauma. The average increase was ap- 
proximately 40%, and the peak usually occurred 
during the second 24-hour period following that 
in which the operation was performed. The most 
marked elevations occurred in those patients who 
also had markedly febrile postoperative courses, 
and the relationship between fever and creatinine 
excretion was observed to be a close one. However, 
there were exceptions in whom there was a pro- 
nounced postoperative rise in creatinine excre- 
tion accompanied by only a mild elevation in 
temperature. Thus, the increased creatinine ex- 
cretion which accompanies fever is not neces- 
sarily a result of the fever; the two may be as- 
sociated but independent segments of the alarm 
response. The increase in creatinine excretion was 
paralleled by an increase in nitrogen excretion and 
in adrenocortical activity. The serum creatinine 
level usually rose slightly or remained constant. 
The observed increase in creatinine excretion has 
practical implications. If creatinine excretion can 
be considered to reflect the magnitude of the 
metabolic activity of the muscle mass, the per- 
centage increase in creatinine excretion which 
follows a particular operation may prove useful 
in estimating the impact of this operation upon 
the metabolism of the patient. 


Relationships between fever and sweating. JAMES 
D. Harpy. Harrison Dept. of Surgical Research, 
and Surgical Services of Univ. Hosp., Schools of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
The increase in body temperature which fre- 

quently follows the sterile trauma of simple 

herinorrhaphy or fracture of a long bone has long 
puzzled surgeons. Efforts to prove the presence of 
infection in many of these patients have failed so 
consistently as to leave little doubt of the pres- 
ence of some mechanism other than that of ‘pyro- 
genic foreign body reaction.’ There would appear 
to be 3 possible ways in which body temperature 
can be increased: increased heat production, de- 
creased heat loss or a combination of both. In 
collecting sweat specimens in a rubber glove for 
the analysis of electrolyte concentrations, we 
have found it more difficult to obtain sweat in 
the early postoperative period than it was pre- 
operatively. In 6 of 10 patients studied no sweat 
specimen was obtained on the second postopera- 
tive day; all subjects sweated preoperatively. The 
greatest difficulty in obtaining sweat postopera- 
tively tended to occur on days when the urinary 
creatinine excretion was increased; this correla- 
tion was slightly superior to that existing between 
the ability to sweat and oral temperature. These 
findings suggest that fever following ‘sterile’ 
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trauma may be an integral part of the alarm reac- 
tion. It is further suggested that postoperative 
fever may be maintained in part by the curtail- 
ment of heat loss through a central control of 
sweating. Unless fever rises to a point which 
threatens the integrity of the vital centers, it 
perhaps should be viewed as a beneficial segment 
of the alarm response. 


Thresholds for pain and reflex contraction as 
measured by the thermal radiation method. 
JaMES DaniEL Harpy. Dept. of Physiology, 
Cornell Univ. Med. College, New York City. 
Pain thresholds were measured on the forehead 

of 3 trained subjects by observing, for different 
durations of exposure (0.5-90 sec.), the intensity 
cf radiation which would just evoke a sensation of 
pricking pain. The threshold reflex contraction of 
flexors of the lower extremities in a paraplegic 
individual (section at T9-T10) was measured by 
noting the lowest intensity of radiation evoking 
a contraction when the dorsum of the foot was 
stimulated for varying lengths of time. The reflex 
contraction of the musculus cutaneous maximus 
of the guinea pig, and the tail flick of the rat, were 
similarly studied after exposing the depilated skin 
of the back to thermal radiation. Skin tempera- 
tures were measured with a radiometer prior to 
making threshold measurements. Results of these 
measurements show that for a particular exposure 
time the intensity of thermal radiation evoking 
threshold pain and threshold reflex response is the 
same. Also, the calculated skin temperature at 
the time of the threshold pain and threshold con- 
traction was approximately the same, i.e. 44°- 
45°C., the thermal tissue injury threshold, for all 
durations of exposure. It is inferred from these 
observations that a) pain and certain reflex re- 
sponses have the same threshold level as regards 
noxious stimulation, and 6) noxious stimulation 
at least in these instances and possibly in general 
is closely associated with tissue injury. 


Suppressor effects of magnesium salts upon 
ectopic ventricular tachycardia accompanying 
myocardial infarction. A SipNey Harris, AN- 
TONIA Estanpra,* Hersert T. SmituH,* Roy 
W. Otsen* ano Rex F. Titiotrrson.* Baylor 
Univ. College of Medicine, Houston, Tex. 

Dogs were prepared by 2-stage aseptic surgical 
occlusion of the anterior descending artery, using 
pentobarbital sodium anesthesia. During the first 
and second postocclusion days, without anesthesia 
and while ventricular tachycardia of relatively 
stable frequency existed the effects of intravenous 
MgSO, and MgCl, upon the ectopic activity were 
tested. Repeated injections were made at intervals 
averaging about 30 minutes until ectopic activity 
was well controlled or toxic manifestations inter- 
fered with further administration. In 4 of 12 dogs 


AMERICAN PHYSIOLOGICAL SOCIETY 65 


with rapid ventricular tachycardias MgSOQ,-7H,O 
in total amounts of 480-860 mg/kg. (4-7 mEq. 
magnesium/kg.) reduced the ectopic rate to 0 for 
a brief period and maintained it at less than half 
of the pre-treatment control rate for 4 hours or 
longer without observed toxic reactions except 
vomiting (arbitrary criterion of therapeutic suc- 
cess). MgCle-6H2O in total dosage of 400-600 
mg/kg. (4-6 mEq. magnesium/kg., approximately) 
produced successful results (above criterion) in 7 
of 12 animals. Deaths during testing occurred in 
2 of 12 animals with MgSO, and 3 of 12 with 
MgCl:. In another series, pentobarbital sodium 
prior to testing significantly increased the danger 
of death with both magnesium salts. Weak hypo- 
tensive animals were hypersusceptible to mag- 
nesium depression. MgClz. may be somewhat more 
effective than MgSO,, relative to toxicity limita- 
tions, for the suppression of ectopic impulses in 
myocardial infarction. 


Skin resistance changes following stimulation of 
hypothalamus. FRANK HARRISON AND S. R. 
Bruescu. Div. of Anatomy, Med. Units Div., 
Univ. of Tennessee, Memphis. 

The hypothalamus of 26 cats and 2 monkeys 
under chloralose-urethane anesthesia was stimu- 
lated electrically and the skin resistance changes 
were recorded. The stimulus wag for 1 second at 
120 cycles, 2 volts, and sine wave form. By means 
of an electrode held in a stereotaxic instrument 
discrete regions of the hypothalamus and adjacent 
areas were activated. Skin resistance changes were 
recorded from the footpads with clip electrodes 
through saline-soaked gauze squares and con- 
nected to a Wheatstone bridge and Brush ink 
writing oscillograph. Stimulation of the hypo- 
thalamus results in a decrease in skin resistance of 
the footpads. Stimulation in the region of the 
tuber cinereum, 2 to 4 mm. lateral to the midline, 
and midway dorso-ventrally within the hypo- 
thalamus, yields a maximal response, which in 
its fully developed form consists of 3 successive 
decreases in resistance. The first decrease begins 
at 0.75 to 2.0 seconds, the second at 2.0 to 3.5 
seconds, and the third at 20 to 40 seconds after 
the beginning of the stimulus. The response is 
usually obtained in all four limbs upon unilateral 
stimulation, although the areas from which bilat- 
eral fore-limb responses may be obtained is 
slightly larger than that for the hind-limbs. Re- 
sponses were produced bilaterally upon stimula- 
tion as far caudad as the obex of the medulla. 
Hind-limb responses lagged behind the fore-limb 
responses by 0.2 to 0.4 second. 


Effects of electric current on responses of single 
photoreceptor units in the eye of Limulus. H. K. 
Hartuine, N. A. Coutter, Jr.* ann H. G. 
Waaner.* Jenkins Labs. of Biophysics, Johns 
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Hopkins Univ., Baltimore, and Naval Med. Re- 

search Inst., Bethesda, Md. 

Several milliamperes of direct current passed 
through the eye of Limulus caused the discharge 
of trains of nerve impulses in the optic nerve fibers 
during the flow of current when the corneal surface 
was cathodal and after its cessation when the 
cornea was anodal. With cornea cathodal the dis- 
charge in a single fiber began at a high frequency 
and ‘adapted’ to a lower level, resembling the 
response to illumination of the photoreceptor unit 
supplying the fiber. The frequency increased 
linearly with the logarithm of the current strength. 
With cornea anodal, the discharge at ‘break’ re- 
sembled responses to darkening of ‘off’ elements 
in other visual systems; the frequency and dura- 
tion of the discharge were greater the stronger the 
foregoing current. Threshold to light flashes was 
increased and frequency of discharge in response 
to steady suprathreshold illumination was de- 
creased during current flow with cornea anodal; 
the reverse was true during reversed current flow, 
even at current strengths too weak to elicit dis- 
charges by themselves. After prolonged passage of 
supraliminal current with cornea cathodal sensi- 
tivity was reduced, but was recovered rapidly 
(in 2 minutes) whether tested by light or electric 
current. After prolonged illumination at an equiv- 
alent stimulating level sensitivity was reduced, 
and recovery was rapid when tested electrically, 
but very slow (40 minutes) when tested by light. 


Survival of human blood platelets in vitro. RopeRtT 
C. HarRTMANN AND C. Lockarp COoNLEY (in- 
troduced by Davip Gros). Dept. of Medicine, 
Johns Hopkins Univ. and Hosp., Baltimore, Md. 
The survival of human platelets under various 

conditions was studied by a semi-quantitative 

measurement of the ability of platelets to produce 
clot retraction. Observations were made on plasma 
containing varying concentrations of platelets 
after the other formed elements of the blood had 
been removed by differential centrifugation. 
Platelet preparations were stored at 2°C. for as 
long as 35 days. In some instances excellent clot 
retraction occurred even after two weeks storage 
although there was a progressive decrease in the 
number of platelets. When platelet preparations 
were stored at 37°C., clot retraction was good after 
48 hours but no longer occurred after the third 
day. There was no difference in platelet survival 
whether the preparations were stored in glass or 
in silicone-treated tubes. When platelet prepara- 
tions were frozen and thawed, retraction no longer 
occurred. However, when platelets were frozen 
in 15% glycerol solution, there was a decrease in 
the number of platelets, but those remaining were 
capable of producing retraction. The intensive 
irradiation of platelet preparations with roentgen 
rays had no appreciable effect upon retractile 
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function. No difference in clot retraction was 
noted with platelets obtained from blood of the 
four major blood groups. Admixture of platelet 
preparations with incompatible plasma did _ not 
cause agglutination of platelets or impairment of 
clot retraction. Plasma from patients with throm- 
bocytopenic purpura had no effect on normal 
platelets in vitro. Platelets from a patient with 
thrombocytopathic purpura were defective in clot 
retractile function although adequate in number. 


Effect of oxygen on utilization of ATP for lumi- 
nescence. J. WoopLAND HaAstTINGs (introduced 
by W. D. McEtroy). McCollum-Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 

Studies by McElroy and associates have shown 
that light emission in firefly extracts depends 
upon luciferin, luciferase, Mg*tt, adenosine tri- 
phosphate, and oxygen. When the reactants are 
mixed in air, the light intensity decays to a low 
level in about 1 minute. Although this decay is 
due largely to ATP immobilization, only a negli- 
gible quantity is split. It has been proposed that 
ATP is complexed in a way which makes it un- 
available for light production. If the reactants are 
deaerated and mixed anaerobically, no lumines- 
cence appears. Subsequent admission of air re- 
sults in a bright, but rapidly decaying, flash. 
The intensity and rate of decay of the flash de- 
pend upon the time of anaerobiosis in a way which 
indicates that the immobilization of ATP occurs 
in the absence of oxygen. The reaction mixture 
may be repeatedly deaerated and upon each addi- 
tion of air there is observed a similar, rapidly 
decaying flash of luminescence. This indicates 
that very low oxygen concentrations bring about 
the accumulation of some key intermediate, prob- 
ably involving ATP, which is rapidly utilized for 
light production in the presence of oxygen. By 
running the reaction at intermediate oxygen con- 
centrations, a differential sensitivity.to oxygen of 
the initial bright luminescence and the basal 
luminescence may be shown. This suggests that 
more than one reaction is affected by oxygen 
concentration. 


Effects of preliminary renal ischemia on experi- 
mental renal hypertension. Epwarp W. Haw- 
THORNE* AND GEORGE E. WAKERLIN. Dept. of 
Physiology, Univ. of Illinois College of Medicine, 
Chicago. 

The effects of preliminary renal ischemia, pro- 
duced by bilateral renal artery occlusion for 2, 4, 
43, 5, and 6 hours, on the development of experi- 
mental renal hypertension have been studied. 
Dogs survived a temporary period of renal artery 
occlusion of as long as 4 hours with regularity. 
The degree of damage induced by 2, 4, 43, 5, and 6 
hours was extremely variable as determined by 
renal function studies, including renal clearance 
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and saturation techniques, and pathologic studies. 
Dogs with mild renal damage showed the same rise 
of mean femoral arterial pressure in the first 3 
months following bilateral renal artery constric- 
tion as did normal control dogs. Dogs with severe 
renal damage showed slight to no rise of mean 
femoral arterial pressure for 1-6 months following 
bilateral renal artery constriction. After this 
period of relatively normal pressure, usually an 
abrupt rise in pressure to definitely hypertensive 
levels occurred. Renal function studies in such 
dogs suggested that an inverse correlation existed 
between the ratio of the effective renal plasma 
flow (Cpan) to the maximal tubular excretory 
capacity for sodium p-aminohippurate (Tmpan) 
and the mean femoral arterial pressure following 
bilateral renal artery constriction. 


Fibers of surface-spread actomyosin as models of 
muscle contraction. TERU HayASsHI AND RaJa 
ROSENBLUETH.* Dept. of Zoology, Columbia 
Univ., New York City. 

Actomyosin fibers, formed by surface-spreading 
the protein at an air-water interface and subse- 
quent compression, have been demonstrated to 
have ATP-ase activity and also the capacity for 
contractility. Activated by ATP, they have been 
shown capable of lifting a load in isotonic con- 
traction, i.e. to perform mechanic} work, thus 
demonstrating that in the method oi fiber forma- 
tion, one of the requisites of a muscle model, that 
of structural continuity, has been obtained. The 
contractions of these fibers are reversible, that 
is, under isotonic conditions, the fibers are capable 
of shortening, subsequent elongation, and shorten- 
ing again in a repeated cycle of events. The con- 
dition for shortening is ATP with low KCl con- 
centration in the medium; that for elongation is 
high KCl concentration. It may be demonstrated 
that the glycerinated psoas, treated with pyro- 
phosphate, is also capable of repeated contrac- 
tions and relaxations under similar conditions. 
Further experiments give evidence that in the 
actomyosin fibers, the elongation is a passive 
process, and that both the ATP-ase activity and 
the contractility are inhibited to the same degree 
by the same concentrations of Cu ions. The results 
are discussed in terms of possible relation to the 
structure of muscle and the mechanism of con- 
traction. It is emphasized that in making a com- 
parison of the behavior of such protein threads 
and intact or near-intact muscle, the basis for 
such comparisons be carefully selected, with re- 
gard to the differences in such a simplified protein 
system and the structural and functional com- 
plexity of muscle. 


Effect of ACTH and cortisone on antibody syn- 
thesis and rate of disappearance of antigen. 
SHELDON P. Hayes* AND Tuomas F. DovuGu- 
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ERTY. Dept. of Anatomy, Univ. of Utah College of 

Medicine, Salt Lake City. 

Administration of graded amounts of ACTH or 
cortisone when given daily to mice which had 
received single intravenous injections of graded 
amounts of horse serum suppressed the synthesis 
of antibody. The extent of suppression depended 
upon the amount of antigen given, the time 
elapsing after the antigen administration and the 
amount of hormone administered. The greater the 
amount of antigen the more hormone was re- 
quired to suppress the formation of antibodies. 
Although ACTH and cortisone decreased the 
quantity of antibody formed, the administra- 
tion of these hormones did not alter the time of 
appearance or shorten the length of time anti- 
bodies circulated once they were formed. Cessa- 
tion of treatment with either of these hormones 
at 9, 11 or 17 days after administration of antigen 
was followed by a prompt resumption of antibody 
synthesis so that antibody titers equivalent to 
those of non-hormone treated immunized control 
animals were found within 48 hours. These results 
suggested that antigen persisted in the tissues 
during the period of inhibition of antibody syn- 
thesis. This hypothesis was tested by a technic 
of reverse anaphylaxis. Graded amounts of sera 
containing anti-horse serum antibodies were given 
to the hormone treated animals 9 and 17 days 
after administration of horse serum and beginning ~ 
hormone treatment. The results demonstrated 
that ACTH and cortisone produced a more rapid 
disappearance of antigen than that found in im- 
munized nonhormone treated animals since more 
antibody was required to produce fatal anaphy- 
laxis in the hormone treated animals. (Supported 
by a grant from Research Division, Armour and 
Company.) 


Plasma renin concentration of patients treated 
with the artificial kidney. FLORENCE W. Haynes, 
JoHn P. MERRILL* AND WALTER T. GOODALE. 
Med. Dept., Peter Bent Frrigham Hesp. and 
Harvard Med. School, Boston, Mass. 

Since a rise in arterial blood pressure is often 
observed during treatment with the artificial 
kidney, the presence of renin in the blood was 
estimated in a series of patients before and after 
dialysis. Renin was determined in 7 cc. of arterial 
plasma by incubation with hypertensinogen and 
bioassay of the hypertensin formed. The hyper- 
tensinogen level before dialysis, by similar assay, 
was normal in most patients. Four patients showed 
significant amounts of renin (0.6-1.5 cu/10 ce. 
plasma), 3 doubtful amounts, and 5 none. The 
amounts of renin before and after dialysis varied 
slightly but demonstrated no consistent changes. 
In 9 patients, the mean blood pressure increased 
during dialysis (9-69 mm. Hg), but the greatest 
increases were not found in patients with the most 
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renin. Thus, evidence is against the rise in blood 
pressure being due to an excess of renin. Of the 4 
patients who had significant amounts of renin, 
all had uremia, 2 had hypertension (1 developed 
in 7 days after carbon tetrachloride poisoning), 
and 1 had cortical necrosis. Two died within a 
few days and 2 recovered. Of the 4 patients of 
the series with a history of acute oliguria (4-6 
days), 3 had positive and 1 a doubtfully positive 
renin, suggesting an increase in plasma renin 
shortly after the onset of acute renal damage. The 
amount of renin showed no obvious correlation 
with the cardiac output, serum protein, hemato- 
crit, blood urea nitrogen or body temperature. 


Observations on the oxygen content of sternal 
bone marrow with reference to polycythemic 
states. Hans H. Hecut anp ArtuHuR J. SAMUELS 
(introduced by Vireinta D. Davenport). Dept. 
of Medicine, Univ. of Utah College of Medicine, 
Salt Lake City. 

In 40 subjects the oxygen content of aspirated 
sternal bone marrow blood was determined during 
rest and following mild exercise. The values were 
compared with those obtained simultaneously 
from arterial and mixed venous blood. The sub- 
jects examined were divided into several groups 
comprising normal volunteers (8), patients with 
‘low output heart failure’ (8), chronic obstructive 
emphysema (3), cor pulmonale with (11) and with- 
out polycythemia (7). Three subjects suffered 
from polycythemia vera. In all instances bone 
marrow oxygen content and oxygen tension closely 
resembled the values obtained simultaneously 
from mixed venous blood by catheterization. 
Bone marrow oxygen content was lower than 
normal in all groups with heart disease and reached 
excessively low values in subjects with cor pul- 
monale in whom polycythemia had been corrected 
by bleeding. Arterial-bone marrow oxygen differ- 
ence measured 2.5 vol. % for normal subjects, 5.7 
vol. % for patients of the ‘low output failure’ 
group. Intermediate values were obtained in the 
other groups and varied conversely with cardiac 
output at rest and exercise. The subjects with 
polycythemia vera showed no abnormal findings 
except for the expected increase in oxygen ca- 
pacity and oxygen content. The data suggest /) 
that aspirated bone marrow blood may be con- 
sidered venous blood when its gas contents are 
examined, 2) that the onset of polycythemia 
secondary to lung disease occurs at arterial levels 
of approximately 35 mm. Hg pO: and approxi- 
mately 25 mm. Hg pO: bone marrow-venous- 
oxygentension, 3) that a state of extremely low 
oxygentension presumably resembling the condi- 
tions that led to the development of polycythemia 
is uncovered in subjects in whom polycythemia is 
corrected by bleeding and 4) that polycythemia 
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vera shows no defect in oxygenation of blood and 
bone marrow. 


Size of retinal arterioles as related to age and 
blood pressure. AustTIN HENSCHEL AND ANCEL 
Keys. Lab. of Physiological Hygiene, Univ. of 
Minnesota, Minneapolis. 

The diameter of the retinal arterioles was related 
to age and blood pressure in 396 normotensive and 
asymptomatic hypertensive subjects 18-65 years 
of age. The retinae were photographed in black 
and white with a Zeiss fundus camera and the 
blood vessels measured from enlarged projections 
of the negatives. Measurements, were made at 
l-disc diameter distance from the edge of the 
optic disc. In normotensives the mean arteriolar 
diameter was 99.6 and 93.2 microns in the 20 and 
50 years of age groups, respectively. The differ- 
ence between the 2 age groups was greater in 
those with blood pressures of 140/90 or above 
(98.9 and 86.7 microns for the young and older 
hypertensives, respectively). In both instances 
the arterioles were statistically significantly 
smaller in the older group. Within the older 
age group, the hypertensives had statistically 
significantly smaller arterioles than did the normo- 
tensives (93.2 and 86.7 microns for the normo- 
tensive and hypertensive groups). The data indi- 
cate a significant progressive narrowing of the 
retinal arterioles with increasing age and with 
increasing blood pressure even in asymptomatic 
subjects who show no evidence of retinal changes 
by the usual qualitative ophthalomoscopic pro- 
cedures. 


Proposed method for assay of thyroid prepara- 
tions. ELrizaBeTH A. Herrop, Roy K. Rins- 
HART AND Haroxtp E. Coomss (introduced by 
James H. Leatuem). Research Lab., Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 

The goiter-inducing effect of thiouracil can be 
counteracted with thyroxin; this suggested a 
method for the assay of thyroid powder. In- 
corporation of 0.1% thiouracil in a commercial 
diet for 14 days resulted in a 250% increase in the 
thyroid weights of young, female rats (Wistar 
strain). Concomitant inclusion of thyroid powder 
at concentrations of 0.0025-0.02% of the diet with 
increments of 0.0025% permitted estimation of 
the activity of the preparation. Plotting dose of 
thyroid powder against the logarithm of thyroid 
weight mg. % body weight yielded a straight line 
between concentration levels of 0.005% and 0.015%. 
Approximately 0.01% thyroid induced a 50% in- 
hibition of goiter. Responses of thyroid weight 
became significant both from each other and from 
those of animals receiving only thiouracil when 
concentration differences of 0.005% thyroid pow- 
der were compared. The biological activity of 
tissues taken from animals or from human beings 
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treated with various thyroid and antithyroid 
preparations can be measured. 


Changes in plasma P.B.I. in response to stressful 
life experiences. B. S. Hetrzet, D. S. DE La 
Hapa AND L. E. HINKLE, JR. (introduced by 
H. G. Wourr). Depts. of Medicine and Psy- 
chiatry, New York Hosp.-Cornell Med. Center, 
New York City. 

Because clinical evidence has suggested that 
disturbances in thyroid function occur in response 
to stressful life experiences, experimental studies 
have been designed to explore this possibility. 
The protein bound iodine (P.B.I.) concentration 
in the blood plasma was selected as an indicator 
of thyroid function and the alkaline ash method 
of Barker was used. Preliminary studies have 
shown that a deviation of greater than +0.6 g 
was significant. In an experimental setting euthy- 
roid and hyperthyroid subjects were studied be- 
fore, during and after stressful interviews dealing 
with topics known to be of threatening significance 
in their lives. Frequent determinations of P.B.I. 
were made during the course of a 3- to 4-hour 
period of observation. Hemoglobin estimations 
and eosinophile counts were also carried out at 
the same time. When it was possible to maintain 
the subject in a relatively neutral state, P.B.I. 
did not vary significantly. On the other hand, in 
association with reactions to stress 2 divergent 
patterns of change were noted. In one the P.B.I. 
rose by as much as 20% in 2 hours associated with 
a drop in circulating eosinophiles; in the other, 
the P.B.I. fell by as much as 15% in 2 hours with- 
out a drop in circulating eosinophiles. Variations 
in hemoglobin concentration occurred but did not 
appear related to these other changes. The per- 
tinence of these changes to thyroid disease has 
yet to be ascertained. 


Distribution, excretion and metabolism of the 
nitrate ion administered intravenously as 
NaNO;. Epwin P. Hiatt AND INEz GREENE. 
Dept. of Physiology, Univ. of North Carolina 
School of Medicine, Chapel Hill. 

It has long been known that nitrate salts are 
diuretic and promote the excretion of chloride. 
as much as two thirds of the total body chloride 
has been displaced by continued intravenous 
administration of NaNO; to dogs. (H1atr. Am. 
J. Physiol. 129: 597, 1940). We are reinvestigating 
the behaviour of the nitrate ion in the body 
using a new analytical method involving the 
enzymatic reduction of nitrate to nitrite, which 
is then diazotized and determined colorimetrically. 
The volume of distribution of nitrate is apparently 
about the same as that of chloride. This ion is 
excreted via the same renal mechanisms as chloride 
(i.e. filtration and reabsorption) but reabsorption 
is much less efficient for nitrate so that it is 
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gradually eliminated from the body fluids. How- 
ever, so long as nitrate is present, the excretion of 
chloride is enhanced. During the elimination of 
the nitrate more sodium is excreted than is in- 
jected with the nitrate. Consequently the net 
effect of the intravenous administration of this 
salt is an extracellular dehydration. The con- 
version of nitrate to nitrite in the body after 
intravenous administration is negligible, at least 
in short term experiments. About 90% of an ad- 
ministered dose of sodium nitrate can be recovered 
in the urine. 


Hyperpnea following release of arterial tourni- 
quets. Joun B. Hickam. Duke Hosp., Durham, 
N.C. 

The present report deals with an examination of 
the stimuli responsible for the increase in ventila- 
tion volume which usually follows resumption of 
circulation through a large muscle mass which 
has been made acutely ischemic. Arterial tourni- 
quets are applied to both thighs of recumbent 
subjects, and the legs are exercised until the onset 
of ischemic discomfort. After a minute of rest 
the tourniquets are released. Ventilation is re- 
corded continuously, and arterial blood samples 
are taken at intervals throughout the procedure. 
Discomfort is not great and disappears rapidly 
within a few seconds after release of the tourni- 
quets. Major ventilation changes during or im- 
mediately after manipulation of the tourniquets 
are rare. Fifteen to 40 seconds after release of 
the tourniquets most subjects show an abrupt 
increase in ventilation, amounting to about 30% 
of the resting level and lasting 30-60 seconds. The, 
ventilation change is reduced or abolished when 
the subject breathes oxygen and is intensified by 
breathing 15% oxygen. During the ventilation in- 
crease there is a transient elevation of arterial 
blood pCO: of 5-10 mm. Hg and a fall in arterial 
pH, but ventilation changes are not well correlated 
with these blood changes. Simultaneously, there 
is a small drop in arterial % oxygen saturation, 
unless the subject is breathing oxygen. The find- 
ing that this ventilation change is oxygen-sensi- 
tive but yet associated with changes in arterial 
oxygen which would not usually constitute much 
stimulus to breathing suggests that either the 
abruptness of change in arterial oxygen is im- 
portant or that some unidentified stimulus, itself 
sensitive to oxygen, is concerned. 


Comparison of intraluminal pressures and mo- 
tility patterns in the gastrointestinal tract of 
human beings when recorded by balloon and 
direct (electrical transducer) pressure sys- 
tems. Nicootas C. HiautTower, Jr. (intro- 
duced by CuHarues F. Cops). Mayo Fndn., 
Univ. of Minnesota, Rochester. 
Photokymographic records of gastrointestinal 
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intraluminal pressures and motility patterns have 
been obtained from fasted human beings by a 
direct pressure recording system employing a 
miniature electrical pressure transducer and by a 
water-filled balloon system. Simultaneous records 
have been made with both systems from various 
parts of the gastrointestinal tract with the minia- 
ture transducer and balloon in close proximity. 
Normal human beings were used as subjects for 
recording from the esophagus, stomach, upper 
part of the small bowel and the rectosigmoid. 
Patients with an ileac stoma were used for re- 
cording from the lower part of the small bowel and 
patients with a colonic stoma for recording from 
the colon. The position of the recording units was 
verified in each instance by means of fluoroscopy, 
roentgenography or both. A total of 56 records 
have been obtained from 33 subjects. In most 
parts of the gastrointestinal tract the simul- 
taneous pressures recorded by the two systems 
were very nearly the same, agreeing, on the 
average, within +4.0 cm. water. The motility 
wave patterns in the records obtained by the two 
methods were essentially the same in all parts of 
the gastrointestinal tract except those obtained 
from the gastric antrum where the balloon system 
sometimes detected waves not recorded by the 
transducer. 


A comparison of spinal shock in normal dogs and 
in dogs made spastic by ischemia of the lumbar 
spinal cord. JoHN P. H1LL* anp A. J. KosMan. 
Depts. of Anatomy and Physiology, Northwestern 
Univ. Med. School, Chicago, Ill. 

The level of reflex activity in the lumbar spinal 
cord following low thoracic transection has been 
investigated electromyographically in a group of 
normal dogs and in a group of dogs whose hind- 
limbs had been rendered clinically spastic or 
rigid by ischemia of the lumbar spinal cord. It 
was found that in the normal animal the static 
stretch reflex was completely abolished for periods 
up to 72 hours and then returned only slowly; the 
crossed and flexor reflexes suffered a more pro- 
longed depression. In the spastic animals, on the 
other hand, the static stretch reflex was never 
abolished completely and returned rapidly to 
pre-operative levels. While the crossed and flexor 
reflexes showed greater depression, they persisted 
in the majority of cases and were strongly present 
by 72 hours. The slight and extremely brief spinal 
shock has been closely correlated with an in- 
creasing loss of spinal inhibitory interneurons. 
These data have been interpreted as indicating 
that the development of spinal shock is dependent 
not only upon the loss of descending facilitory 
influences, but also upon the active participation 
of spinal inhibitory interneurons. 


Statistical thermodynamics of free energy trans- 
fer in certain models of muscle action. TERRELL 
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L. Hit~t* anp Manvueu F. Moraes. Nawal 

Med. Research Inst., Bethesda, Md. 

The essential requirements are discussed for a 
conversion of chemical free energy in ATP into 
mechanical work of contraction, in terms of the- 
eries of muscle action (for example, that of 
Morales-Botts) based on binding of ATP on 
myosin, shortening of myosin as a result of this 
binding, and removal of ATP from myosin by 
enzymatic dephosphorylation (in order to be 
able to repeat the binding process). According to 
this picture, the conversion of chemical free energy 
into work is aecomplished by the over-all cycle 
but there is not a direct conversion in any one 
process in the cycle. A particular cycle illustrating 
these features is discussed thermodynamically 
with special reference to the free energy efficiency. 
Statistical mechanical models of an elastic fiber 
have been developed in order to apply the above 
thermodynamic analysis. These include a model 
of the Gergely-Laki type, one of the Astbury- 
Huggins-Pauling-Corey type and a network model 
(as in gels and rubber). In the latter 2 models 
electrostatic effects have been introduced ex- 
plicitly by including the electrostatic free energy 
associated with charges on the fiber, in the pres- 
ence of electrolyte. The statistical models predict 
the thermodynamic properties of the fiber, for 
example the change in length of the fiber at con- 
stant tension, as a result of binding ATP. The 
models also have applications to polyelectrolyte 
gels and fibers and to fibrous proteins in general. 


Comparative effects of antiepileptic and other 
drugs upon forced circling produced by the 
intracarotid injection of di-isopropyl fluoro- 
phosphate (DFP). H. E. Himwicu, I. H. 
WEINER,* ALAYNE Coomss* AND EpitH Canmp- 
BELL.* Chemical Corps Med. Labs., Army Chemi- 
cal Center, Md. 

Because forced circling produced by the intra- 
carotid injection of DFP resembles a motor aura, 
it was used to test various drugs, Dilantin, Mesan- 
toin, Phenobarbital, Meberal, Paradione, Tri- 
methodione, and Phenurone, which were effective 
against convulsions. It was found however that 
they could not correct forced circling movements. 
In contrast, Caramiphen and Artane both pre- 
vented and cured forced circling. 


An electrophysiological determination of tonotopic 
organization in auditory cortex of cat. J. E. 
Hinp (introduced by W. D. Nerr). Div. of 
Otolaryngology and Lab. of Physiological Psy- 
chology, Univ. of Chicago, Chicago, Ill. 

This study is based on the transient change in 
electrical potential which may be recorded at the 
surface of the exposed auditory cortex of a cat 
under barbiturate anesthesia in response to the 
onset of a pure tone. Comparison will be made of 
the results obtained by two methods: a) the nor- 
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mal cortical response, and b) the method of evoked 
strychnine potentials (Tunturt. Am. J. Physiol. 
162: 489, 1950). A description of the recording and 
stimulating instrumentation will be given, to- 
gether with a brief discussion of the spectral 
f nature of the acoustic stimulus required in this 
technique. Results to be presented include: a) 
the extent of the various cortical auditory areas 
(a search has been made for a third auditory area 
in the cat); b) examples of sharpness of tuning 
exhibited by small areas of cortex isolated by 
means of the evoked strychnine potential method; 
c) composite maps showing tonotopic organ- 
ization throughout all auditory areas at thresh- 
old and suprathreshold intensities, together with 
an indication of the extent of individual varia- 
tions. 


Circulatory arrest in dogs following explosive 
decompression to 30 mm. Hg. F. A. HitcHcock, 
S. A. Fryve* ann J. P. Kempu.* Lab. of Aviation 
Physiology, Ohio State Univ., Columbus. 

When anesthetized dogs are explosively de- 
} compressed to 30 mm. Hg ambient pressure the 
mean arterial blood pressure drops within 15 
seconds to a value of from 60-70 mm. Hg, and 
the pulse pressure decreases to zero. Usyally 
there is no recovery from this condition until 
recompression. These results indicate that follow- 
ing explosive decompression complete circulatory 
arrest usually occurs. In an effort to determine 
the time at which circulatory arrest occurs 10 
dogs were explosively decompressed to 30 mm. 
Hg and immediately after the decompression 
diodrast was injected into the external jugular 
vein and angiocardiograms were made at inter- 
vals of from 2-7 seconds for 25 seconds or longer. 
The circulation through the right heart, pul- 
monary vessels, left heart and aorta could be 
followed in this manner. Results showed that 
circulatory arrest occurred within 16 seconds in 
all dogs and within 10 seconds in 6 of the 10 ani- 
mals. Eight of the dogs had gas in the heart within 
10 seconds and in 1 other gas was found in 16 
seconds. The Diodrast usually went no further 
than the right heart, although occasionally it 
was seen in the pulmonary veins or in the aorta 
and its branches. These data indicates that usually 
circulatory arrest which results from the forma- 
mation of gas in the cardiovascular system occurs 
within 16 seconds after explosive decompression 
to 30 mm. Hg. Records of arterial blood pressure, 
however, indicate that occasionally such circula- 
tory arrest does pot occur until a minute or more 
after explosive decompression. In such cases the 
circulatory collapse is probably due to anoxia. 


Effect of di-isopropyl fluorophosphate and of 
dibucaine on depressor responses evoked by 
topical application of methacholine chloride to 
the cerebral cortex. E. C. Horr, E. D. SHAcKEL- 
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FORD,* E. H. SHarp,* L. E. RENNrE* AND E. L. 
Krrsy.* Neurological Science Lab., Med. College 
of Virginia, Richmond. 

Transient falls of blood pressure produced by 
application of 2-mm. square pieces of filter paper 
soaked in methacholine chloride solutions to wide- 
spread loci on the convexity of the cat’s cerebral 
hemisphere were obtained with more dilute solu- 
tions on the anterior sigmoid gyrus and gyrus 
proreus (0.62-1.25 mg/cc.) than on more pos- 
teriorly lying cortical areas (5.0-20 mg/cc.). The 
blood pressure depressions were of the order of 
5-40 mm. Hg, occurring after a latency of 15-30 
seconds and returning to the prestimulation base 
line in 20-30 seconds. Prior application (about 
25 seconds beforehand) of di-isopropyl fluoro- 
phosphate (DFP) to a given cortical locus lowered 
the threshold for the depressor responses so that 
concentrations of methacholine chloride approxi- 
mately one eighth those of control solutions were 
effective. Two to six minutes after local applica- 
tion of 2% dibucaine solution, the threshold for 
the depressor effect of methacholine chloride was 
similarly lowered. In experiments carried out on 
the sigmoid gyri and gyrus proreus (areas giving 
pressor responses to electrical stimulation) the 
pressor responses of a given locus to threshold 
electrical stimuli were unaffected by intercurrent 
depressor responses elicited from the same locus 
by methacholine chloride. Locally applied di- 
bucaine abolished the electrical pressor responses 
but facilitated the methacholine chloride depres- 
sions. 


Ultrastructure of the plasma membrane. JosEPH 
F. HorrMan* AND JAMES HILLIER. Princeton 
Univ. and the RCA Labs. Div., Princeton, N. J. 
The resolution afforded by the electron micro- 

scope has been used in an attempt to elucidate the 

molecular organization of the plasma membrane. 

Using successive centrifugations, human red cells 

were washed, hemolysed and washed further until 

as nearly free of hemoglobin as possible. The 
ghosts thus obtained were given a variety of treat- 
ments before and after mounting. The following 
tentative conclusions were drawn: 1) The mem- 

brane is of the order of 50A thick and shows 2 

levels of organization. 2) It consists of a mosaic 

of fibers less than 40A wide, often appearing in 
small parallel groups with separations of the order 
of 100A. Double layers appearing as a cross- 

hatching are visible in some areas. 3) There is a 

coarse mosaic of dense and light areas having 

dimensions in the range 500-1000A. The resulting 

‘texture’ is fairly uniform in any cell but varies 

considerably from cell to cell in any one sample. 

4) Lipid extraction, osmium fixation, method of 

drying and many combinations of these produced 

no immediately obvious changes in structure at 
either level. 5) Unfixed and osmium-fixed ghosts, 
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frozen-dried and examined stereoscopically, ap- 
peared completely empty. 


Effects of DCA and cortisone on the adrenal- 
ectomized rhesus monkey. FrRepEeRicK G. Hor- 
MANN, ERNEsT KNOBIL, AND THomAs L. JONES 
(introduced by C. P. Lyman). Harvard School of 
Dental Medicine and Harvard Med. School, Bos- 
ton, Mass. 

The effects of desoxycorticosterone acetate 
(DCA) and of cortisone on the symptoms of frank 
adrenal insufficiency in the bilaterally adrenal- 
ectomized male monkey have been studied. The 
blood levels of sodium, potassium, chlorides, in- 
organic phosphorus, nonprotein nitrogen, amino 
acid nitrogen and glucose as well as the hematocrit 
and body weight were determined at 3-day inter- 
vals. Appetite and general appearance were noted. 
Cortisone (2 mg/kg day for 6-12 days) failed to 
correct either the anorexia or the progressive loss 
in body weight observed following operation. 
Despite continued inanition, the blood glucose 
levels were dramatically returned to the control 
range. The blood concentrations of amino acid 
nitrogen and inorganic phosphorus returned to 
normal values, but the concentration of nonpro- 
tein nitrogen, although markedly reduced by 
cortisone, remained well above normal. Cortisone 
showed a distinct tendency to rectify the electro- 


lyte imbalance in some animals. DCA (2 mg/kg 
day for 9-27 days) produced an improvement in 
appetite and gains in body weight were recorded 
although the blood glucose values remained low. 
The deranged blood sodium, potassium and chlo- 


ride concentrations were quickly corrected; 
sodium values exceeding those of the preoperative 
period were sometimes noted. Inorganic phos- 
phorus and amino nitrogen concentrations were 
consistently subnormal. Hemodilution was always 
observed. The efficacy of DCA and cortisone in 
relieving the symptoms of adrenal insufficiency is 
lessened as the severity of the deficiency symp- 
toms grows more intense prior to institution of 
treatment. Irreversible structural damage may be 
implicated. 


One-stage and two-stage methods for estimation 
of plasma anticephalin activity. R. R. Hot- 
BURN,* R. T. CarRRouu* anv L. M. Tocantins. 
Dept. of Medicine, Jefferson Med. College and 
Hosp., Philadelphia, Pa. 

Variations in the response of different human 
plasmas to the clot accelerating action of human 
cephalin constitute the basis for measurement of 
plasma anticephalin activity. All work was done 
with silicone coated surfaces. In the rapid 1-stage 
method, anticephalin activity may be approxi- 
mately estimated from the extent that incubation 
of the plasma with the cephalin reduces its throm- 
boplastic activity, when compared with a similarly 
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incubated normal plasma. In the 2-stage method, 
anticephalin activity can be measured in terms 
of the output of thrombin/minute from plasma 
activated by cephalin, as compared with normal 
plasma; the results are expressed in units. The 
mean anticephalin activity/ml. plasma in 28 nor. 
mal plasmas was 4.81 u + 2.28 (S. D.) (range 
0.26-9.37). In 10 hemophilics the mean was 16.4 1 
+ 3.8 (S. D.) (range 8.8-24.0). Plasmas collected 
without special precautions or allowed contact 
with glass or asbestos become hypercoagulable 
and have a low anticephalin activity. Plasma to 
which a lipid antithromboplastin (Proc. Soc. 
Exper. Biol. & Med. 68: 110, 1948) has been added 
become hypocoagulable and have an anticephalin 
activity in the range found in hemophilic plasmas. 
When prothrombin or Ac-globulin are diminished, 
anticephalin activity is correspondingly exag- 
gerated, since the amount of prothrombin and 
prothrombin conversion accelerators influence the 
rate of thrombin output in plasma activated by 
cephalin. Prolonged centrifugation increases anti- 
cephalin activity in the upper layers of the plasma 
and decreases it in the lower layers. 


Fluid and changes in A-V shunt. J. H. Howes 
AND A. V. Montcomery.* Depts. of Medicine 
and Physiology, Univ. of Colorado School of 
Medicine, Denver. 

Plasma volume (T - 1824), available fluid 
(NaSCN), renal plasma flow (PAH), and glomerv- 
lar filtration (creatinine) were determined on dogs 
before and after surgical production of an A-V 
shunt between the iliac artery and vein. These 
animals were followed for periods up to 2 years. 
Postoperatively there was either no change or a 
drop in weight. However, over a period of several 
months it gradually increased 1-2 kg. at which 
time the fluid available for dilution of thiocyanate 
had increased correspondingly (500-1500 cc.). The 
plasma volume increased 100-300 cc. at the same 
time or in 2 instances definitely 1 or more months 
after the increase in available fluid. The renal 
plasma flow and glomerular filtration rate showed 
either no change or a slight increase immediately 
after operation followed in several months by 4 
progressive decrease in both values. Only minor 
changes were noted in the filtration fraction. Bone 
marrow studies showed inconstant evidence of 
increased erythropoiesis in the affected leg. Tissue 
electrolyte analysis of the affected leg when com- 
pared with the normal will be discussed. Placing 
of the shunt between the carotid artery and jugu- 
lar vein offers an interesting comparison in physio- 
logical adjustment. Within a week there appears 
to be a rapid expansion in extracellular volume 
and a significant rise in renal plasma flow. The 
effects of stress as imposed by the rapid infusion 
of 1-1.5 1. of Locke’s solution will be considered. 
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Salivary electrolyte excretion in man. J. H. 
Hotmes AND A. V. Montcomery.” Depts. of 
Medicine and Physiology, Univ. of Colorado School 
of Medicine, Research Lab., Denver Veterans 
Administration Hosp., Denver, Colo. 

During our investigation of thirst we became 
interested in the salivary secretion of electrolytes 
in man. The type of stimulus used for study can 
alter significantly the salivary volume and the 
electrolyte concentration independently. In 10 
normal subjects, with mouth breathing the sali- 
vary volume averaged 1 cc./minute and the 
sodium concentration 7.7 mEq./l.; with citric 
acid stimulation the volume averaged 1 cc/minute, 
and the sodium concentration 17.1 mEq/I.; with 
paraffin gum the volume was 2.8 cc/minute and 
the sodium concentration 31.2 mEq/l. The po- 
tassium concentration remained relatively con- 
stant averaging 17 mEq/I. Following pilocarpine 
salivary flow increased 260%, and potassium and 
chloride concentrations decreased 25%. Epineph- 
rine produced a 45% reduction in the volume 
but no significant change in the electrolyte con- 
centrations. Pitressin produced a 60% decrease 
in volume, and a 30% elevation in the potassium 
concentration. In 26 patients treated with corti- 
sone there were no statistically significant changes 
in the salivary electrolyte concentrations over a 
3-week period (mouth breathing), though an oc- 
casional patient did show a drop in the sodium 
and chloride concentrations. Thiocyanate and 
radioactive iodine are excreted in the saliva at 
concentrations much higher than are found in the 
serum and when expressed on a clearance basis 
averaged 7.6 cc/minute, for thiocyanate and 7 cc/ 
minute for I!*! at low rates of flow. At higher rates 
of salivary flow (above .5 cc/minute) the I[}* 
clearance ranged from 30-40 cc/minute and was 
not affected by the type of stimulus, the rate 
of flow, or changes in the chloride clearance. 


Effect of propylene glycol on intravenous toxicity 
of dissolved compounds. Ricnarp G. Horton 
AND Litu1an W. Conn.* Chemical Corps Med. 
Labs., Army Chemical Center, Md. 

In determining the injection toxicity of many 
compounds, propylene glycol (PG) is a satisfac- 
tory vehicle due to its low toxicity, to its solvent 
action on many compounds soluble in either water 
alone or fat solvents alone and to the absence of 
hydrolysis of the solute. However, PG affects the 
toxicity of the solute when injected intravenously 
(i.v.) in small animals in the vol./kg. necessary 
for accurate measurement of doses. The necessary 
volume in mice is about 2.5 ml/kg. By itself, such 
a volume of PG injected via the lateral tail vein 
over a 4-second period produces severe transitory 
Symptoms in most mice and very rapidly ensuing 
death in an average of about 6%. The i.v. toxicity 
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to mice of various compounds in PG and in water 
has been compared to estimate whether PG affects 
their toxicity enough to preclude its use as the 
standard solvent of choice for i.v. toxicity work 
on small animals. Expressed as percentage, certain 
compounds were less toxic in water than in PG: 
DFP and NaCN, 20%; strychnine sulfate, 55%. 
Others were more toxic in water: atropine sulfate, 
17%; nicotine alkaloid, 58%. 


Effect of acute occlusion of the aorta upon cardiac 
output and hemodynamics. STEVEN M. Horvatu 
AND Ropert W. Harrison.* Dept. of Physiol- 
ogy, State Univ. of Iowa, Iowa City. 

The ascending aorta of the dog has been oc- 
cluded by means of a balloon forming an integral 
part of a catheter inserted through the femoral 
artery. Occlusions have been made at the fourth 
interspace for periods of time varying from 10 
seconds to 20 minutes. Fifteen studies have been 
performed on 7 dogs. Pressure measurements were 
made simultaneously in the pulmonary artery, 
right ventricle, inferior vena cava, femoral artery 
and descending aorta. The cardiac output was 
determined by the Fick principle. These observa- 
tions were made before, during and after the 
occlusion. The effects of varying degrees of inter- 
ference with the blood supply to the lower two 
thirds of the animal will be considered. The alter- 
ations in the pressures observed in the animal dur- 
ing the early stages and immediately after the re- 
lease of the occlusion will be discussed. 


Movement of D.O and Na” across the frog renal 
tubule in the direction of capillary to tubular 
lumen. T. Hosuikxo,* R. E. Swanson* AND 
M. B. VisscuErR. Dept. of Physiology, Univ. of 
Minnesota, Minneapolis. 

The anatomical relations of the vascular supply 
in the amphibian kidney make possible a study of 
movement of materials across the renal tubule in 
the direction of capillary to tubular lumen. The 
glomerulus is supplied by the renal artery (RA) 
while the tubule probably by both the RA and 
the renal portal vein (RPV). The kidneys of 20 
bullfrogs were doubly perfused—the RA with 
creatinine Ringer’s and the RPV with inulin 
Ringer’s containing D.O (ca. 1 mole % excess) 
and Na” (ca. 3000 cpm/cc.). Assuming that inulin 
enters the urine only by glomerular filtration, 
inulin clearance estimates RPV contamination of 
the glomerular filtrate. In most cases this was 
less than 1% of the total GFR. The urine specific 
activities for Na” and D.2O were about 25 and 100 
times greater than that predicted if the tubules 
were impermeable to the isotopes. Under this con- 
dition the urine specific activity would be equal 
to the glomerular filtrate specific activity. As a 
measure of the concentration ratio across the 
tubules, urine:renal vein (U/RV) specific activity 
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ratios were employed assuming that RV concen- 
trations were peritubular capillary concentrations. 
‘These ratios were roughly 0.9 and 0.2 for D:O 
and Na”, respectively. The U/RV ratio for D.O 
was consistently higher than that for Na”, for 
any given clearance. Thus water and sodium 
moved from the capillary to tubular lumen at 
a time when net movement of both was in the 
opposite direction. 


Experience with intermittent peritoneal dialysis 
for keeping alive dogs without kidneys. C. 
Ritey Houck. Div. of Physiology, Univ. of 
Tennessee, Memphis. 

Bilaterally nephrectomized dogs were main- 
tained by intermittent peritoneal dialysis and 
kept on the diet described by Grollman et al. 
(Arch. Int. Med. 87: 329, 1951). Plasma concentra- 
tions of the following were repeatedly studied: 
sodium, potassium, chloride, urea, NPN, creat- 
tinine, calcium, inorganic phosphate, phenols, and 
protein. In addition, plasma, total red cell, total 
blood and extracellular fluid (mannitol space) 
‘volumes; blood pressure; and body weight were 
frequently determined. Preliminary experiments 
warrant the following conclusions: a) Dialyzing 
in the morning and early afternoon followed by 
administration of homogenized diet by stomach 
tube 3 times during the late afternoon and evening 
was the best procedure. b) Vomiting and poor 
alimentation were related to use of the higher 
concentrations of glucose (3-10%) in the dialysis 
fluid and the timing and frequency of dialyses. 
Feeding and dialyzing could not be done simul- 
taneously, because of vomiting associated with 
manipulation of the abdominal needle. c) Edema 
could be produced within a day or two by repeated 
dialyses with 0.75% glucose and substantially 
eliminated within 2 hours by one or more dialyses 
containing 5 or 10% glucose. d) Development of 
hypertension was independent of the level of the 
plasma constituents analyzed or changes in body 
weight. A high blood pressure once established 
was temporarily elevated following a blood trans- 
fusion. It rapidly returned to the pre-transfusion 
level and did not drop during suddenly imposed 
or gradual spontaneous reductions in body weight. 
(Supported by a grant from the American Heart 
Association.) 


Certain physiologic factors involved in the pro- 
duction of right ventricular hypertrophy. Herc- 
Tor E. J. Houssay* anp Lewis Dexter. Med. 
Dept., Peter Bent Brigham Hosp. and Harvard 
Med. School, Boston, Mass. 

Factors influencing the production of right ven- 
tricular hypertrophy in man have been studied in 
1) patients with elevated right ventricular pres- 
sures with normal or reduced flows (inactive 


Volume 11 


mitral stenosis, chronic cor qulmonale without 
cyanosis, and congenital pure pulmonic stenosis); 
2) normal right ventricular pressures with in- 
creased right ventricular blood flows (atrial septal 
defect). The criterion adopted for right ventricu- 
lar hypertrophy was the presence of right ven- 
tricular hypertrophy or right bundle branch block 
by electrocardiogram. Right auricular mean pres- 
sure, as a measure of right ventricular dilatation, 
did not correlate well with these electrocardio- 
graphic changes. In mitral stenosis and chronic 
cor pulmonale, right ventricular hypertrophy ap- 
peared at a mean pulmonary arterial pressure of 
about 45 mm.Hg, but at a right ventricular mean 
systolic ejection pressure of only 30 mm.Hg in 
pulmonic stenosis, possibly because of the longer 
duration of the ventricular hypertension in the 
latter as compared with the former. Right ven- 
tricular hypertrophy occurred at a cardiac index 
of 7 1/min/m? in patients with atrial septal defect. 
Thus, right ventricular hypertrophy correlated 
well with either a high pressure or a high flow, 
while the over-all correlation with total pulmo- 
nary resistance and right ventricular pressure 
work was not uniform. 


Analysis of the concentration curve in arterial 
blood resulting from continuous injection of 
dye. A. R. Howarp,* Puttie Dow anv W. F. 
Hami.ton. Dept. of Physiology, Med. College of 
Georgia, Augusta. 

As reported to this Society last fall, dye in- 
jected at a constant rate into a stream perfusing 
the lungs yielded a curve reaching a plateau from 
which the flow could be calculated. When the in- 
jection was made into a normal dog’s blood steam, 
recirculation usually commenced before such a 
plateau was reached. In the hands of ourselves 
and of others the curves occasionally showed 
apparent leveling off at a height that, on rare 
occasions, might yield figures to agree with the 
known blood flow. The leveling off might be due 
either to errors in analysis of successive samples 
or to such physiological accelerations of blood 
flow as would approximately cancel the natural 
buildup of the curve. To test these alternatives 
we used the logarithmic photoelectric densitom- 
eter and the polyethylene carotid loop cuvette 
developed in the laboratory of Dr. E. V. Newman. 
Intratracheal oxygen assured a steady oximetri¢ 
base line in the nembutalized dogs. The curve 
was often completely devoid of plateaus. However 
if respiration was slow and deep a flattening or 
actual downward trend occurred with the respira- 
tory acceleration of blood flow, as shown by cor- 
responding rhythms at widely varying respiratory 
rates. These levelings off may occur at any height 
and bear no necessary relation to concentrations 
measuring blood flow. 
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Some effects of NaCl concentration on develop- 
ment of chick blastoderms in culture. EVELYN 
Howarp. Dept. of Physiology, Johns Hopkins 
Med. School, Baltimore, Md. 

The freezing point of egg white is accepted as 
equivalent to approximately 120 mM NaCl, in 
contrast to hen blood which is of the order of 160 
mM. Disagreement as to the freezing point of egg 
f yolk may have deflected attention from the bio- 
logical significance of the activity of the water in 
egg white. The chick embryo proper, by the 
blastula stage, is separated from the yolk by a 
small pool of clear fluid in the blastocoele and lies 
applied to the non-cellular vitelline membrane, 
where diffusion from the white presumably im- 
pinges directly on the embryo. A study has been 
made of the effects of media at various concen- 
trations in tissue cultures of chick blastoderms, 
explanted at the definitive streak stage. Mixtures 
of egg white and balanced saline, in agar, support 
partial differentiation of blastoderms for some 
thirty hours at both 120 mM and 160 mM, varia- 
tions in total molarity being made with NaCl, 
other solutes being constant. At 120 mM, whole 
definitive streak blastoderms undergo a more 
nearly normal differentiation of general body 
form, develop more somites, more vigorous hearts 
with faster pulse rates nearer to the level in ovo, 
and more frequently develop true blood circula- 
tion than do embryos at 160 mM. Cultures of 
embryos explanted at slightly later stages show 
less difference between the two concentrations, as 
might be expected. The observations are consist- 
ent with the view that early embryonic tissues 
are adapted, presumably for phylogenetic reasons, 
to a medium more dilute than that of the adult. 


Significance of the anion in active salt uptake by 
isolated frog skin. Ernst G. Hur, Joyce WILLs* 
AND Mary JANE Coo.ey.* Med. College of Vir- 
ginia, Richmond. 

Net active Nat uptake from .4 Ringer’s by the 
epithelium of frog skin increased or decreased 
with increasing Nat concentration at the epithelial 
side, depending upon the kind of Nat salt added 
to .4 Ringer’s. Controls were run without any 
supplements. NaCl, NaBr, NaNO;, NasHPOQ,, 
Na»SO, increased, whereas Na I decreased, net 
Na* uptake. Analytical data showed that Br-, 
I-, NO; and to a small degree phosphate and SO7 
partly replaced Cl- in the process of salt absorp- 
tion. A sharp and considerable increase in p.d. of 
the skin followed the addition of Na I to the 
solution at the epithelial side (‘outside solution’). 
This was not seen with other salts. The chorion 
was always positive relative to the epithelium. 
K* accumulation occurred in the outside solution 
and was greatest in the presence of Na I. A cation 
deficit was noted in the outside solution at the 
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end of the experiments. The deficit was greater in 
the experiments than in the controls in the 
NazHPO, and Na2SO, series. In the other series 
the opposite was found. The outside solution be- 
came more acid. Interpretations: Na* has the 
leading role in active salt uptake. Anions follow 
passively moving extracellularly and intracellu- 
larly. Br-, ~I and NOZ compete with Cl- for 
transport and partly replace Cl-. Phosphate and 
SO; behave rather indifferently. I- seems to en- 
counter difficulties in moving intracellularly. As a 
result the skin potential increases. This makes it 
more difficult for Nat to move inwards, but it 
makes it easier for Kt to move outwards. Some 
Na* moves inwards in a Na+ = H* exchange reac- _ 
tion. (A complete report will appear in Pflueger’s 
Archiv.) 


Drug effects on mammalian muscle spindles. 
CaruiTton C. Hunt. Wilmer Inst., Johns Hop- 
kins Hosp., Baltimore, Md. 

Muscle spindles are specialized sense organs 
containing intrafusal muscle fibers which, in the 
mammal, are innervated by a separate group of 
efferent nerve fibers of small diameter. By their 
contraction they regulate the sensory responses 
of the spindle endings. The effects of drugs on this 
system were studied by recording the discharge 
in single afferent fibers from spindles to which 
one or more small nerve fibers had been isolated. 
Excitation of small efferent fibers caused no con- 
traction in ordinary muscle fibers but increased 
the sensory discharge from the spindle depending 
on the amount of resting muscle tension. Intra- 
venous injection of d-tubocurarine blocked the 
spindle response to small-nerve stimulation in 
doses which also blocked transmission in ordinary 
muscle fibers. This agent did not alter the spindle 
responses to muscle stretch; hence its effect is 
probably on transmission at the small-nerve- 
intrafusal muscle fiber junctions. Physostigmine 
facilitated the sensory response to small-nerve 
stimulation as well as producing the well-known 
increase in the tension response of ordinary muscle 
fibers to a single nerve stimulus. Intravenous 
injection of acetylcholine then caused a striking 
acceleration of the discharge frequency of spindle 
afferents although no contraction was produced 
in ordinary muscle fibers. This effect was blocked 
by the prior administration of d-tubocurarine. 
The findings indicate that junctional transmission 
in the small-nerve innervated muscle elements of 
the spindle is ‘cholinergic.’ The intrafusal muscle 
elements seem to have some pharmacological prop- 
erties which differ from the ‘ordinary’ muscle 
fibers. 


A quantitative demonstration of effect of varia- 
tions in gastric emptying and secretion on acid- 
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ity of gastric contents. J. N. Hunt (introduced 

by M. O. Lrx.). Guy’s Hospital, London. 

Differences in the acidity of the gastric con- 
tents after a meal are ascribed primarily to differ- 
ences in the amount of acid secreted. The rate of 
gastric emptying is rarely emphasized as a factor 
influencing the acidity of the gastric contents. 
The effect of independent variations in emptying 
and secretion on the gastric acidity were studied 
in vitro. The Serial Test meal technique of Hunt 
and Spurrell (1951) a) showed the mean gastric 
secretion pattern of 20 students in response to a 
pectin test meal, and b) confirmed that a constant 
fraction of the gastric contents was evacuated/ 
minute, i.e. emptying was exponential. The mean 
conditions in the stomachs of the 20 students 
were mimicked in vitro in a symphoning vessel. 
Acid was added at the proper rate from a burette. 
Under these circumstances emptying and the 
addition of acid were varied independently. It 
was found that doubling the fraction of the gastric 
contents evacuating/minute or doubling the mean 
rate of secretion ascertained for the group had 
almost equal effects on the gastric acidity. 


Relationship between joint stiffness and synovial 
fluid characteristics. J. Hunter, E. H. Kerr* 
AND M. G. Wuituans.* Defense Research Med. 
Lab., RCAF Station, Toronto, Canada. 

Previous laboratory tests have shown that joint 
temperatures on exposure to cold fall to a greater 
extent than muscle, rectal or average skin tem- 
peratures. The fall in temperature is accompanied 
by an increased resistance of joints to movement. 
The present investigation of joint stiffness in- 
cludes 1) a study of the speed of flexion of the 
index finger before and after exposure to cold 
where the proximal interphalangeal joint was 
used. A decrement in speed was observed after 
exposure to cold; 2) a consideration of the type of 
joint movement at the proximal interphalangeal 
and knee joints. x-ray studies of the knee joint 
establish the fact that the predominant movement 
of the tibia over the femoral condyles is a gliding 
one, and the same is true of the proximal inter- 
phalangeal joint; 3) a study of bovine synovial 
fluid with particular reference to viscosity changes 
with temperature. Viscosity studies on synovial 
fluid show that the viscosity and the increase in 
viscosity for a definite fall in temperature are 
related to the mucin content. Departure of syn- 
ovial fluid from Newtonian behavior is dependent 
on the mucin content and is quantitative. The 
characteristics of the fluid are such that a low 
rate of shear the viscosity is high and with a high 
rate of shear the viscosity tends to be less. The 
findings support the view that work effort is in- 
creased by the effect of low temperatures on 
synovial fluid. 
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Effect of nitrogen mustard on bakers’ yeast. 
JoHn O. HutcHens AND Betty Popo.sky,* 
Univ. of Chicago, Chicago, Ill. 

Bakers’ yeast was exposed to 10-*-10~ m bis 
(6-chloroethyl) methylamine (HN-2). Optical den- 
sities of yeast suspensions were followed photo- 
electrically. O.D. vs. time curves were sigmoid 
and indicated that 3-4 cell divisions occurred be- 
fore division was seriously inhibited (6-8 hours), 
Optical densities then increased very slowly for 
several hours after which the rate of increase re- 
turned to normal. Plate counts at various times 
indicated that the effects could be accounted for 
by the death of a large fraction of the cells after 
a few divisions. The cultures were then repopu- 
lated by the survivors. The curves superficially 
resemble the cell number vs. time curves reported 
by us in studies of effects of HN-2 on Chilomonas. 
However, with Chilomonas each cell is first in- 
hibited and then recovers, few if any of the cells 
dying. Studies of respiration, carbohydrate, pro- 
tein, and nucleic acid synthesis by yeast and 
chilomonads indicate that nucleic acid synthesis 
is first and most profoundly inhibited. Total 
nucleic acid synthesis was studied. Both cell 
types contain little DNA. The inhibitions noted 
must involve chiefly RNA though the possibility 
exists that DNA synthesis is more profoundly 
affected. In yeast, where the effects are lethal, 
decrease in nucleic acid content is detectable in 
2-4 hours, i.e. before cell division slows markedly. 
At this time protein content is unaffected or 
slightly increased. With cessation of cell division 
at ca. 8 hours, the nucleic acid content/yeast cell 
is approximately halved while protein content is 
decreased ca. 20%. In chilomonads, which recover, 
the inhibitions are less profound and, since cell 
division virtually ceases, both nucleic acid and 
protein content/cell increase. 


Effect of CO. on the analeptic action of amphet- 
amine. D. E. Hutcueon (introduced by L. B. 
JaquEs). Dept. of Physiology, Univ. of Saskat- 
chewan, Saskatoon, Canada. 

In animals under barbiturate anaesthesia, C0: 
causes only a slight increase in respiration. To 
see whether amphetamine stimulates the respira- 
tion of dogs under deep Nembutal narcosis by 
restoring the sensitivity of the respiratory centre 
to CO:, the following experiment was carried out. 
Dogs were deeply anaesthetized with Nembutal. 
The respiratory minute volumes were recorded 
by means of a spirometer. CO, in the expired ait 
was altered either by changing the concentration 
of CO, in the inspired air in the spirometer by 
artificial respiration to blow off COz which had 
accumulated as the result of the dressed breath- 
ing. The increase in ventilation produced by 
amphetamine sulphate (2.5 mg/kg.) was deter- 
mined at various COz concentrations (1-12%). It 
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was found that the increase in respiratory minute 
volume produced by amphetamine was less at 
high CO» concentrations than when the gas was 
reduced to normal limits. It therefore appears 
that the analeptic action of amphetamine is due 
to a direct stimulation of the depressed respira- 
tory centre and that it does not act by increasing 
the susceptibility of the centre to accumulated 
CO». 


Intrinsic factors affecting radiation mortality in 
the mouse. SipNney H. INGBAR AND NORBERT 
FREINKEL (introduced by CHAR Es F. MoreGan). 
Army Med. Service Grad. School, Walter Reed 
Army Med. Center, Washington, D.C. 

The influence of age, sex, weight and the dura- 
tion of suckling on radiation lethality has been 
assessed in 600 mice receiving a standard dose of 
x-irradiation (550 air r., 9.0 ma., 120 KVP, 40 cm. 
target distance). Comparable control animals were 
observed. The age of the mouse at the time of 
irradiation influenced radiation lethality, regard- 
less of body weight. No radiation deaths occurred 
in animals irradiated at 1 and 7 days of age. In 
animals irradiated at 15 days of age, a lethal effect 
became evident, increasing progressively in 22- 
and 30-day-old mice, and waning in 45-day-old 
animals. The mortality of postpubertal mice ex- 
ceeded that of any prepubertal group. In post- 
pubertal animals, the mortality in males was 
twice that in females. No such sex difference was 
evident in mice irradiated during the prepubertal 
period. Late deaths following weaning of mice 
irradiated at an early age were not seen. However, 
the mortality in 22-day-old mice weaned immedi- 
ately following irradiation was greater than that 
of comparable mice allowed to suckle until 30 days 
of age. The effect of weaning at 22 or at 30 days 
of age upon the subsequent growth rates of both 
control and irradiated 22-day-old animals was de- 
termined. The time of weaning had no effect on 
the subsequent growth rates of nonirradiated 
animals. Growth rate ratios (irradiated/control) 
were reduced in the late postirradiation period in 
males weaned at 22 days, in contradistinction to 
ratios in males weaned at 30 days of age. Growth 
rate ratios in females of both groups exceeded 
those of the males. Similar sex differences in the 
effect of x-irradiation on growth rates were ob- 
served in mice irradiated at 1 day of age. 


Experimental modifications of the differential 
permeability of the erythrocyte to ions. M. H. 
Jacoss, Dept. of Physiology, Univ. of Pennsyl- 
vania, Philadelphia. 

The rate of exchange of radioactive for ordinary 
potassium and sodium by the mammalian erythro- 
cyte is known to be measured in hours or days; 
that of small anions such as bicarbonate for 
chloride, in seconds. This highly characteristic 
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differential permeability of the erythrocyte can 
be shown to be affected in a complex manner by 
n-butyl alcohol. With increasing concentrations 
and times of exposure, permeability to cations 
can be increased to almost any desired extent; 
similarly, permeability to anions may be progres- 
sively decreased up to a certain point, above 
which it is increased. Within a considerable range 
of conditions various combinations of opposing 
effects are possible, which may in part explain 
certain contradictory statements in the literature 
concerning the mechanism of hemolysis by alco- 
hols and similar agents. In particular, it is possible 
to reconcile the view of Netsky and Jacobs (Biol. 
Bull. 77: 319, 1939) that butyl alcohol hemolysis, ~ 
as ordinarily observed, is a consequence of swell- 
ing of a cell that is freely permeable to both anions 
and cations, with the finding of Ponder (J. Gen. 
Physiol. 32: 53, 1948) that in erythrocytes exposed 
to subhemolytic concentrations of butyl alcohol 
there may be considerable exchanges of sodium 
and potassium without significant volume changes 
of the cells. A further conclusion to be drawn 
from the observations here reported is that a 
simple system of electrically charged ‘pores’ like 
those postulated for certain artificial membranes 
j8 an inadequate explanation of the differential 
sonic permeability of the erythrocyte. 


Specialized electromyography in supplement to 
clinical observations during hyperkinetic states 
in man (‘functional nervous conditions’). Ep- 
MUND JacoBson. Lab. for Clinical Physiology, 
Chicago, Ill. 

In previous communications from this labora- 
tory several forms of specialized apparatus of 
extreme voltage sensitivity and of relatively high 
stability have been described for recording neuro- 
muscular states in man during health and under 
disordered conditions. A progress report can illus- 
trate how carefully controlled methods can be 
employed to supplement clinical observations dur- 
ing hyperkinetic disorders, the so-called ‘func- 
tional nervous disorders’ in man. Photographic or 
pen recordings of action-potentials in electrodes 
in selected skeletal muscular sites can provide 
briefer records when required, but for recordings 
during periods such as 30 minutes or longer, the 
integrating neurovoltmeter provides values of 
potential differences which can be plotted in mv. 
against time. Characteristically patients when 
agitated show relatively high values from the 4 
regions which I have generally recorded, namely 
in one biceps-brachial group, one quadriceps 
femoris muscle, one eye-brow region and one side 
of the jaw. Patients of quieter disposition or those 
under effective doses of certain sedatives show 
lower values as a rule. Among the lowest values 
typically found are those in persons trained to 
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relax. It is concluded that with further improve- 
ment of methods of recording physiological states 
the investigation and the handling of ‘nervous 
disorders’ can assume a more scientific status. 


Steroidal studies on patients with adrenal 
virilism. JosEPH W. JAILER AND JEAN Lov- 
CHART.* College of Physicians and Surgeons, 
Columbia Univ. and Presbyterian Hosp., New 
York City. 

This report deals with some aspects of a study 
of adrenal virilism. The administration of ACTH 
results in an increase in the urinary 17-ketosteroid 
values in a majority of cases of virilism as it does 
in normal individuals. Fourteen patients with the 
adrenogenital syndrome due to bilateral adrenal 
hyperplasia were then given either cortisone or 
Compound F for various periods of time. In all 14 
patients there was a dramatic fall in the total 
neutral 17-ketosteroid excretion values within 4 
to 5 days, from the elevated levels characteristic 
of this disease to amounts approximately normal 
for the age and sex of the patients. These results 
confirm the reports of Lewis and Wilkins; Bartter, 
Albright et al; and Jailer. It would appear that 
secretory activity in adrenal hyperplasia is de- 
pendent upon pituitary stimulation and that cor- 
tisone and Compound F suppress ACTH produc- 
tion, resulting in inhibition of adrenocortical 
secretion. However, in 2 patients with adrenal 
tumors the administration of cortisone was with- 
out effect upon the level of urinary 17-keto- 
steroids. Adrenal neoplasms appear to be inde- 
pendent of pituitary stimulation and consequently 
even in the presence of pituitary inhibition there 
is no decline in the urinary 17-ketosteroids. The 
urinary neutral 17-ketosteroids have been frac- 
tionated by column chromatography according to 
the method of Devis and steroidal patterns in 
adrenal hyperplasia before and after cortisone 
and also in adrenal masculinizing tumors will be 
presented. 


Inhibition of acid secretion in dogs by the car- 
bonic anhydrase inhibitor, * 6063. Henry D. 
JANOWITZ, HENRY COLCHER* AND FRANKLIN 
HoLuANDER. Gastroenterology Research Lab., 
Mount Sinai Hosp., New York City. 

The recent synthesis of a new group of hetero- 
cyclic sulfonamide compounds with marked car- 
bonic anhydrase inhibitory power suggested a 
study of their effects on the gastric secretion of 
acid. One of these substances, 2-acetylamino-1,3, 
4-thiadiazole-5-sulfonamide (compound #6063) 
was selected because it had been shown to be 
440 times as potent as sulfanilamide for the 100% 
inhibition of carbonic anhydrase in vitro, and 
effective in inhibiting renal acid formation in vivo 
(Berliner et al.). Three dogs with vagally dener- 
vated fundic pouches were employed. Acid secre- 
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tion was stimulated by s.c. injection of 0.025 mg, 
histamine base every 10 minutes. After an appro- 
priate control period, a single injection of com. 
pound #6063 was given intravenously. In the dose 
range 20-60 mg/kg. body weight, there was marked 
inhibition of acid secretion in 40-60 minutes in all 
animals. Volume of: juice, concentration of acid, 
and thus output of acid fell markedly. Inhibition 
of HCl output varied between 70 and 97% of con- 
trol values, regardless of dosage within this range. 
It persisted for at least 3 to 6 hours. The secretory 
response to histamine had recovered after 24 hours 
in several experiments. These injections of the 
compound were well tolerated. That this inhibi- 
tion of acid secretion depends solely on the inhibi- 
tion of carbonic anhydrase in the parietal cell is 
purely inferential at present. (Acknowledgment is 
made to Dr. R. O. Roblin Jr., American Cyanamid 
Company, for generous supplies of compound 
* 6063.) 


Critical flicker fusion in the rat. Harry J. Jeri- 
son,* M. G. GoLpzBaANp* AND GEORGE CLARK. 
Dept. of Psychology, Univ. of Chicago, Dept. of 
Anatomy, Chicago Med. School, Chicago, Il. 
Although the measure of critical fusion fre- 

quency has been found clinically useful, the lack 

of knowledge of the basic physiology for the 
phenomenon has limited its application. We have 
devised a method of this determination of critical 
fusion frequency in the rat. The driving mech- 
anism for flicker is an electronic multivibrator 
which supplies current to a neon tube. The on and 
off periods are equal regardless of the frequency. 

A behavioral test is used in which the rat differ- 

entiates between a flickering and a steady light. 

Fusion thresholds of pigmented rats and human 

subjects were obtained. Flicker rate versus in- 

tensity functions in these species is similar though, 

at the intensities used, human fusion occurs at 4 

flicker rate about 20 cps. above that for rats. Ina 

series of 10 rats frontal brain damage did _ not 
appreciably alter the CFF. 


Blood sugar levels and hypoxia. Howarp A. 
JEWELL (introduced by Harry A. CHARIPPER). 
New York Univ. Grad. School of Arts and Science, 
New York City. 

After approximately 80% of the pancreatic 
material of male rats has been removed, the 
animals do not exhibit diabetic blood sugar levels. 
The animals gain weight normally and their blood 
sugar levels (nonstarved or after 24 hours’ star- 
vation) fall within normal range. Normal animals 
and these partially pancreatectomized animals 
were placed in a low pressure chamber for various 
periods under a pressure comparable to 25,000 ft. 
The change in blood sugar levels after this stress 
were dependent upon whether or not the animal 
was starved. An increase in blood sugar level was 
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found in all the normal nonstarved rats after 1 
and 3 hours. After 6 hours, however, the blood 
sugar fell back to its original level, whereas blood 
sugar levels of the nonstarved partially pancreat- 
ectomized animals were high and frequently ap- 
proximately (25%) within diabetic ranges. Some 
of the levels in these animals increased more than 
100 mg. %. These high levels were temporary and 
disappeared within 24 hours. Even after repeated 
treatment, the partially pancreatectomized rats 
did not exhibit a permanent hyperglycemia. Rats 
which had been starved for 24 hours showed an 
initial high sugar level after being subjected to 
lowered atmospheric pressure, but after 6 hours 
exhibited a lowered level. The blood sugar levels 
of partially pancreatectomized starved rats re- 
mained depressed after 1, 3 and 6 hours. Prelim- 
inary investigations indicate that alloxan diabetic 
animals do not manifest comparable blood sugar 
changes. 


Some vascular responses in the dog to /-epineph- 
rine and /-nor-epinephrine. KeNnNetH E. 
Jocuim. Dept. of Physiology, Univ. of Kansas, 
Lawrence. 

Simultaneous registration of pressure and flow 
pulses in the unopened carotid artery of the dog 
by means of the electrical capacitance manometer 
and electromagnetic flowmeter, respectively has 
permitted the study of the pressure/flow ratio as 
an index of vascular resistance in the carotid bed. 
L-epinephrine and l-nor-epinephrine in dosages 
ranging from 0.5 y/kg. to 25.0 y/kg. uniformly 
produced a decrease in mean carotid blood flow 
and an increase in carotid vascular resistance as 
indicated by a rise in the mean pressure/mean 
flow ratio. Depressor effects caused by small doses 
of l-epinephrine were also accompanied by a sig- 
nificant reduction in flow and an increase in re- 
sistance. Flow effects of both drugs consistently 
lasted longer than effects on blood pressure. The 
magnitude of the constrictor effect of each drug 
varied roughly with the initial value of the blood 
flow; no conclusions were possible regarding the 
relative constrictor activity of the 2 drugs. Di- 
benamine in amounts sufficient to reverse the 
pressor effect of l-epinephrine had little effect on 
its constrictor action. (Supported by a U. 8S. 
Public Health Service grant.) 


Kinetics of D,O exchange in perfused organs. 
Joun A. Jonnson ano H. Meap Cavert 
(introduced by H. B. Srernspacu). Dept. of 
Physiology, Univ. of Minnesota, Minneapolis. 
The isolated dog heart and dog gastrocnemius 

muscle have been perfused with blood to which 

D.0 has been added. The concentration of the 

D.0 in the arterial blood was kept constant and 

measurements were made of blood flow as well as 

of D.O concentration in venous blood and tissue 
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water. It was found over the range of flows studied 
(25-49 cc/min/100 gm. of heart, 3-22 cc/min/100 
gm. of skeletal muscle) that, to a fair approxima- 
tion, blood flow rather than permeability factors 
governs the over-all rate at which blood D2O 
exchanges with the extravascular water. Thus, 
the concentration of D2O in the outflowing blood, 
C, followed the relationship C=C, (I—E-*) in 
which C, is the concentration in the inflowing 
blood and K is the ratio of the flow of blood water 
to volume of tissue water. The results also indicate 
that the time for exchange of D,O to equilibrium 
between the red blood cells and the plasma is less 
than the period during which the blood remains 
in an average capillary (of the order of 1 second). 


Contractile system of smooth muscles. WILLIAM 
H. JOHNSON* AND JOHN F. PERKINS, JR. Dept. 
of Physiology, Univ. of Chicago, Chicago, Ill. 

A method has been described previously (PER- 
KINS AND JOHNSON. Federation Proc. 1950, 1951) 
for continuously measuring the mechanical re- 
sistance (‘viscosity’) and the elasticity of smooth 
muscles during contraction. A sinusoidal displace- 
ment is applied to the muscle through a light 
spring and the phase angle between the motion of 
the spring and of the muscle is measured together 
with the amplitude of these motions. This infor- 
mation allows us to calculate the above coeffi- 
cients. The method has now been extended so 
that a greater range of frequencies can be used, 
and an electronic phase meter has been con- 
structed to facilitate the analysis of the data. 
Using this improved method, we are undertaking 
to measure the variation of the mechanical re- 
sistance and elasticity as the frequency of dis- 
placement of the muscle is changed. Tobolsky and 
Eyring (J. Chem. Physics 11, 1943) have shown 
that in high polymer systems in general, a the- 
oretical relation exists between the frequency 
dependence of the mechanical resistance and the 
number of secondary bonds within the material. 
We hope to use this relationship to detect any 
change which might occur as the muscle contracts 
in the secondary bonding within the contractile 
system. By this means it may be possible to tell 
whether the muscle is contracting by an increase 
in total intermolecular bonding or whether the 
bonds are being broken within the contractile 
system so as to allow the contractile protein to 
shorten entropically. 


Trypsin inhibitor in pancreatic juice. MARTIN 
KALserR (introduced by A. C. Ivy). Dept. of 
Clin. Science, Univ. of Illinois College of Med- 
icine, Chicago. 

Studies were carried out to determine whether 
the trypsin inhibitor known to be present in pan- 
creatic tissue is secreted into the pancreatic juice. 
A method for assaying trypsin inhibitor in canine 
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pancreatic juice has been devised, consisting of /) 
adding an equal volume of 5% trichloracetic acid 
to the pancreatic juice, 2) heating in a water bath 
at 80° C. for 5 minutes, 3) filtering, 4) extracting 
the filtrate twice with ether, 6) placing under 
vacuum until the residual ether is driven off, and 
6) bringing the filtrate to pH 7 with NaOH. The 
inhibitor titer was determined by adding an equal 
volume of the filtrate to a solution of crystalline 
trypsin, allowing to stand at 5° C. for 30 minutes, 
and then determining the trypsin activity by the 
hemoglobin substrate method of Anson. A control 
was run using water treated in the same manner 
as pancreatic juice. The difference in trypsin 
activity between the control and test solutions 
gives a quantitative estimation of the amount of 
inhibitor present in the pancreatic juice. All sam- 
ples of pancreatic juice examined so far have been 
found to contain inhibitor. The inhibitor prepared 
in the above manner resembles the crystalline 
trypsin inhibitor of Kunitz and Northrop in that 
it was not precipitated by 2.5% trichloracetic acid, 
was not found in tissues other than the pancreas, 
and was dialyzable through a cellophane mem- 
brane. When pancreatic juice was first incubated 
with a duodenal powder extract and the activated 
juice was then extracted for trypsin inhibitor, it 
was found that the amount of inhibitor was 
diminished. 


Thirst and excretion after salt administration. 
Gerutap S. Kanter (introduced by E. F. 
ApoupH). Dept. of Physiology, Univ. of Roches- 
ter, Rochester, N. Y. 

Responses to loads of NaCl administered by 
stomach tube were studied in 6 female dogs. The 
concentrations of the solutions varied from .15M- 
.50M, and the dosage was 2% of body weight. 
Water was freely available for drinking. Quanti- 
tative collection of urine was through an im- 
planted metal bladder cannula. As the input con- 
centration increased, the animals increased their 
drinking in a linear fashion. When body fluid 
shifts were calculated, the intracellular space 
appeared to be maintained within 3% of control 
while the extracellular space varied over a range 
of +7%-+15%. Diuresis was observed at higher 
input concentrations. The average chloride con- 
centration in the urine increased as the input 
concentration increased, but it did not approach 
the maximal urinary concentration possible. Two 
general regulatory patterns in diverse dogs under 
the same stress were observed. Minimal internal 
regulation is manifested by dogs, which with a 
positive salt load and the opportunity to ingest 
tap water, drink to the point at which they excrete 
urine nearly isotonic in respéct to chloride. Max- 
imal internal regulation is shown by dogs which 
drink less water and use the kidneys to correct 
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chloride imbalance of the body by secreting hy- 
pertonic urine. This distinction is a convenient 
means of viewing the 2 regulatory processes in- 
volved in recovery toward isotonicity. 


Regulation of breathing during exercise. Frep 
Kao* anp Frep S. Gropins. Dept. of Physiology, 
Northwestern Univ. Med. School, Chicago, IIl. 
Theoretical analysis has shown that the forcing 

of the ventilatory regulator during exercise must 
consist of both a parametric component (increased 
gas exchange) transmitted humorally, and a direct 
component (‘exercise stimulus’) whose pathway of 
transmission is unknown. Cross-circulation exper- 
iments were performed to test the alternative 
hypotheses of neural versus humoral conduction 
of the direct component. The hind limb of one 
dog (‘neural dog’) was perfused exclusively by 
blood from a second dog (‘humoral dog’). Exer- 
cise (steady state) was induced in the cross-per- 
fused limb of the neural dog by direct electrical 
stimulation of the muscles. In a total of 12 experi- 
ments on 6 such preparations, it was found that 
in the humoral dog, both ventilation and oxygen 
consumption increased but the ventilatory equiv- 
alent for oxygen decreased (parametric forcing). 
The neural dog, however, showed an increase in 
ventilation with no change in oxygen consump- 
tion so that the ventilatory equivalent increased 
(direct forcing). The behavior of the neural dog 
thus differed from that of the humoral dog, and 
both differed from the intact animal in which 
ventilation and oxygen consumption increased 
proportionally so that the ventilatory equivalent 
remained constant (parametric + direct forcing). 
The latter was true whether the muscles were 
stimulated directly or via spinal motor roots (13 
experiments). These results are incompatible with 
the hypothesis of exclusively humoral transmis- 
sion of the direct component, and qualitatively 
compatible with the hypothesis of its exclusively 
neural conduction. (This investigation was sup- 
ported in part by a research grant from the Na- 
tional Institutes of Health, Public Health Serv- 
ice.) 


Epicardial unipolar electrograms from the dog’s 
right atrium. ANTHONY A. KaTTINneE (introduced 
by Joun C. Scorr). Dept. of Physiology, Hahne- 
mann Med. College, Philadelphia, Pa. 

Unipolar electrograms were taken from unstim- 
ulated hearts and also from those responding to 
reflex vagal stimulation. The recording electrode 
consisted of cotton thread soaked in normal saline 
and was either stitched to the epicardium or set 
in place. The electrical circuit was set so that 
when the recording electrode was relatively posi- 
tive an upward deflection was produced; and when 
relatively negative a downward one was produced. 
Components of the atrial complex are described 
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| by terminology used by Levine et al. (Am. Heart 
J.37: 46, 1949). AQS. wave was obtained when 
' the recording electrode was on the S.A. node re- 
gion and also at points on the Superior Vena 
Cava. On atrial muscle an R, wave was recorded 
which increased in height as the electrode was 
moved away from the S.A. region. The R, 
wave was followed by an S, wave which at all 
points on atrial muscle was more prominent 
than the R, except at points remote from the 
§.A. region. At these points the R, often equaled 
the Sa. In no tracing was a Q. wave obtained. 
The S,-7', segment was elevated in the S.A. 
region and fell to the base line in records 
taken from areas below the S.A. region. Simul- 
taneous records from 2 points showed that under 
reflex vagal stimulation the area from which QS, 
waves were obtained expanded and often included 
areas below the S.A. region. With stimulation Ra, 
waves were often recorded from the upper limits 
of the S.A. region where previous to stimulation 
QS, waves were obtained. 


Effect of dietary deficiencies on prostatic response 
of the albino rat to testosterone propionate. 
Joun W. Kearns,* JoHN T. GRAYHACK* AND 
W. W. Scorr. James Buchanan Brady Urological 
Inst., Johns Hopkins Hosp., Baltimore, Md. 

A study was made of the effect of general dietary 
deficiencies on the response of the castrated male 
rat to testosterone propionate. Previous observa- 
tions on castrated Wistar strain rats subjected to 
reduced intake of stock diet, or a diet consisting 
only of vitamin-free casein or only of U.S.P. 
glucose and given varying doses of testosterone 
propionate had revealed a decreased prostatic 
response in the animals on restricted dietary in- 
takes at the higher dosage levels of testosterone 
propionate (2 mg/day). Despite the marked weight 
loss in the experimental group, the prostatic 
growth of the deficient and control animals was 
approximately equal at the lower dosages of 
testosterone propionate (0.05 mg/day). A second 
series of experiments was then undertaken in 
which a modification of the Cannon diet (4C) was 
used as the control diet and groups of castrated 
animals were given this diet from which one 
major food component, such as protein, fat, car- 
bohydrate, vitamins, salt or liver extract, had 
been omitted. Four weeks after castration and 3 
weeks after these animals had been on the special 
diets, injections of 4.0 mg. of testosterone pro- 
pionate every other day were begun. Two days 
after the eighth injection the animals were sacri- 
ficed. The animals on deficient diets all failed to 
attain the weight of controls with the exception 
of those on a diet deficient in fat. Protein deficient 
diet caused the greatest weight loss. Animals fed 
diets deficient in glucose and protein showed the 
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least prostatic response to testosterone propi- 
onate. 


Significance of the carbon dioxide tension in urine. 
Tuomas J. KENNEDY, JR.,* JAcK ORLOFF* AND 
Rosert W. BERLINER. Section on Kidney and 
Electrolyte Metabolism, Natl. Heart Inst., Natl. 
Insts. of Health, Bethesda, Md. 

Data from 195 urine samples collected in 43 ex- 
periments from 14 normal dogs have been analyzed 
to establish the range of variability in the CO2 
tension in urine and to formulate a hypothesis for 
the interpretation of this variability. A direct 
relationship between the pCO: and the concentra- 
tion of buffer other than bicarbonate was ob- 
served. The CO: tension was most sensitive to~ 
buffer concentration when the urine pu was high, 
least sensitive when the urine pH was low. At low 
values for urine pH, CO: tensions lower in urine 
than in arterial plasma were regularly noted. An 
inverse relationship existed between the pCO, 
and the urine flow. These relationships obtained 
in urine whether collected from renal pelvis or 
from bladder, and were observed after presumed 
abolition of hydrogen ion secretion by adminis- 
tration of inhibitors of carbonic anhydrase. The 
data will be discussed in terms of the hypotheses 
which have been offered to explain previously 
published and similar observations. It will be 
shown that the data conform closely to predic- 
tions from the hypothesis that diffusion equilib- 
rium for CO: is reached within each nephron, and 
that subsequent mixture of moieties of disparate 
pH and buffer concentration in a region in which 
surface-volume relationships are less favorable to 
the back diffusion of CO. produce the observed 
CO; tension of bladder urine. 


Absence of immediate effects of x-radiation on 
gastric secretion. HERBERT D. Kerman,* T. P. 
DE GRAFFENRIED II,* F. J. Basanpas,* F. E. 
Coy, Jr.* anp W.S. Reum. Depts. of Radiology 
and Physiology, Univ. of Louisville School of 
Medicine, Louisville, Ky. 

Numerous investigations have been reported in 
which gastric acidity has been suppressed by the 
actions of x-rays, gamma rays of radium, and the 
beta radiation of P32. These studies indicate that 
there is a definite latent period following irradia- 
tion before a significant decrease in gastric acidity 
becomes apparent. However, because of the differ- 
ences in techniques of irradiation and the methods 
used to determine secretory activity of the gastric 
mucosa, there is a paucity of experimental evi- 
dence of the immediate effects of ionizing irradi- 
ation on gastric mucosa. Utilizing the chamber 
technique of Rehm (Am. J. Physiol. 141: 537, 1944) 
to measure the rate of secretion of hydrochloric 
acid and the potential difference across the stom- 
ach wall, a portion of the stomach in 6 dogs was 
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irradiated and the secretory rate and potential 
difference were measured at regular intervais for 
3 hours. Low voltage irradiation was delivered to 
the portion of the stomach in the chamber, with a 
beam of a HVL of 0.9 mm. of aluminum and a 
HVL of 0.3 mm. of aluminum. Dosages were in 
R/air 1000 (2 dogs), 55,000 (1 dog), and 155,000 (3 
dogs). There were no significant effects on the 
secretory rate or on the potential difference. Re- 
sults of these experiments would seem to corrob- 
orate further the observations of many investiga- 
tors that a latent period exists following 
irradiation before demonstrable functional 
changes occur. 


Effect of ovariectomy and of certain sex hormones 
on islet weight. Esmz H. Kerr* ann R. E. 
Hast. Dept. of Physiology, Univ. of Toronto, 
Toronto, Canada. 

The effects of gonadectomy and of injections of 
oestradiol benzoate, stilboestrol and progesterone 
on islet weights in intact rats were studied. Islet 
volumes or weights were estimated by the method 
of Haist and Pugh. The islet weights in rats 
ovariectomized for 25, 53, and 140 days were not 
significantly different from those of pair-fed con- 
trol animals. Oestradiol benzoate (Frosst) injected 
into female rats in the amounts of 4 mg. in 3 weeks, 
8 mg. in 6 weeks and 12 mg. in 6 weeks occasioned 
an increase in the mean islet weights as compared 
to those of pair-fed controls, though this differ- 
ence was shown to be not significant statistically. 
Injections of 30 mg. of stilboestrol a week for 6 
weeks into rats caused a significant increase in the 
weights of the islets of Langerhans as well as in 
the islet weights/100 gm. body weight. Injections 
of 30 mg. progesterone/week for 6 weeks caused 
an increase in the mean islet weight as compared 
to the pair-fed controls, but this was shown to be 
not significant statistically. 


Influence of pH upon blood flow and peripheral 
resistance in hind leg of dog. Nancy C. K&s- 
TER,* ALFRED W. RICHARDSON* AND HaroLp D. 
GREEN. Dept. of Physiology and Pharmacology, 
Bowman Gray School of Medicine of Wake Forest 
College, Winston-Salem, N.C. 

In general little attention has been paid to the 
pH of solutions tested for vasomotor effects. Hav- 
ing observed that intra-arterial injections of so- 
dium pentobarbital, which has a very high px, 
resulted in marked vasodilatation, we decided to 
investigate whether or not the vasodilator effect 
could be due to the px of the solution. We pre- 
pared a four-component buffer solution with a pH 
range of 2-11. One ml. quantities of this solution, 
adjusted to various pH values, were injected intra- 
arterially in the hind leg of a dog while recording 
flow with an electromagnetic flowmeter. A mini- 
mum change in flow was observed with solutions 
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of pH 7.4 (115% of control), but as the pH was 
changed in either direction flow increased, so that 
at px 2.0 it was 217% of control and at px 10.0 it 
was 234% of control. The estimated change in 
blood px produced by the injection at pH 2.0 was 
—0.87 and by the injection at pu 10.0 was +0.70, 
Larger changes in blood px were required on the 
acid than on the alkaline side to produce com- 
parable increases in flow. The results suggest that 
a physiologic mechanism exists which is designed 
to restore homeostasis of [H+] or [OH-] concen. 
tration with disturbance on either side of physio- 
logic range. (Supported by grant H-487(C2) from 
the National Heart Institute.) 


Veratrine electrical responses of muscle treated 
with anticholinesterases and with sodium lack. 
GERALDINE KIEBEL (introduced by Harry A. 
CHARIPPER). Washington Square College of Arts 
and Science, New York University, New York 
City. 

In mechanical studies of responses of veratrin- 
ized (10~*) frog sartorii (Anat. Rec. 108: 125, 1950), 
it was found that the duration and magnitude of 
the veratrine contracture were considerably re- 
duced by the addition of eserine (0.00154 m). The 
electrical changes associated with this effect have 
now been studied, using d.c. recording. Responses 
have been registered at 5-minute intervals, single 
shock stimulation starting 5 minutes after the 
local application of veratrine or eserine-veratrine 
solution to the region of only one of the pickup 
electrodes. Each eserine-veratrine response ex- 
hibits an initial action potential tetanus, followed 
by a contracture potential of considerably shorter 
duration and smaller amplitude than that of the 
pure veratrine responses. The electrical changes 
thus parallel the mechanical. When prostigmine, 
a nonpenetrating anticholinesterase, is used in 
place of eserine, no significant change in the typi- 
cal response occurs. Thus, the results suggest that 
the presumed inhibition of the cholinesterase sys- 
tem by eserine may accelerate membrane repolar- 
ization during veratrine contracture. In muscle 
equilibrated to a Ringer’s having 80% of the 
sodium replaced by choline, local application of 
veratrine resulted in responses showing /) always 
a single spike only, and 2) variable effects on the 
contracture depolarization, with regard to which 
more work is needed for clarification. Thus, 4 
clearly indicated effect of Na-lack is at least to 
suppress the tetanus behavior characteristic of the 
veratrine response. (Aided by Contract NR113-30 
of the Office of Naval Research.) 


Sensitive method for assaying vasoactive sub- 
stances in the rat hindlimb. W. R. Krinasouver,’ 
A. Dontas* anv S. W. Hoosier. Dept. of Med- 
icine, Univ. of Michigan Med. School, Ann Arbor. 
A simple, sensitive and inexpensive technique 
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for measuring minute amounts of vasoactive sub- 
stances in the intact animal is described. It has 
the advantage of utilizing the animal’s own blood 
at a constant perfusion pressure. A miniature T- 
cannula is inserted into the abdominal aorta with 
its distal limb reaching into one femoral artery 
and side arm leading through polyethylene tubing 
to a pressure bottle. For each determination 0.2 
ml. of blood is allowed to enter the side arm, the 
proximal aorta occluded, and 0.1 ml. of saline 
control or vasoactive substance introduced into 
the proximal segment of the side arm. Constant 
pressure is then applied to the fluid in the side 
arm, forcing blood into the femoral bed. Rate of 
flow is measured by the time required for a blood- 
bubble interface to traverse a segment of the tub- 
ing. Normal flow to the hind-limb is reestablished 
by releasing the aortic clamp. Vascular resistances 
may be calculated by dividing perfusion pressure 
by flow rate. The procedure may be repeated once 
a minute for 1-3 hours. Arterial or vascular end 
pressures may also be obtained with the same 
preparation. The minimal doses to produce re- 
sistance change were compared with the intra- 
venous doses required to alter the blood pressure 
of the anesthetized rat. With nor-epinephrine sig- 
nificantly increased resistances occurred at *.0025- 
005 ug., while significant pressor effects were ob- 
tained with .025 ug., intravenously. The minimal 
intra-arterial dose of methacholine to decrease 
Tesistances was .0005-.001 ug. (Supported by a 
grant from the Michigan Heart Association.) 


Tracer studies on carbonate pool of dairy cows. 
Max KuerBer. College of Agriculture, Univ. of 
California, Davis. 

Intravenous injection of C™ labeled carbonate 
into lactating cows and analysis of the milk con- 
stituents showed that 10% of the carbon in the 
lactose, 4% of the carbon in the casein and 2% of 
the carbon in the fat originated from carbonate 
in the bloodstream (KLEIBER, SmiTH, Buack. J. 
Biol. Chem. In press). Infusion of C™ labeled 
carbonate into a cystern of a cow’s udder indicated 
that a considerable part of the incorporation of 
carbonate-carbon into lactose occurs in the udder 
itself. The corresponding results for casein sug- 
gest that all the labeling of amino acids proceeded 
via blood carbonate. These latter results were, 
however, inconclusive because the radio activity 
was low, and similar trials with higher doses are 
in preparation. About three fourths of the injected 
C is given off as respiratory CO: in 140 minutes 
after intravenous injection and in 170 minutes 
after udder infusion of labeled carbonate. An 
analog computer has been constructed to deal 
with tracer problems that involve more than 2 
pools and thus lead to differential equations, 
whose integration is difficult. We hope that this 
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machine will enable us to express our results of 
carbonate metabolism in cows in terms of pool 
capacities and turn over rates. 


Modifiability of the diurnal body temperature and 
heart rate curves. NATHANIEL KLEITMAN. Dept. 
of Physiology, Univ. of Chicago, Chicago, Ill. 
During the continuous daylight of the arctic 

summer, at Tromsé, Norway, a family of 3 women 

and 1 man followed artificial sleep-wakefulness 
schedules, with appropriate adjustments of activ- 
ity and meal hours. First, an 18-hour routine was 
adhered to for 3 weeks, then there were 2 weeks 
of ‘normal’ living, followed by 3 weeks on a 28- 
hour routine. Each artificial schedule necessitated 
sleeping around the clock, but the depressing 
effect of having, at times, to carry on ‘daytime’ 
activities in the dark was absent. The new rou- 
tines disrupted the regular diurnal body tempera- 
ture curve of the women, but, although there 
were individual differences in adaptation, definite 
18- or 28-hour curves were not developed. The 
man who had been the subject of similar tests in 
the past showed, as previously, a complete fixity 
of the 24-hour body temperature curve on both 
the 18- and 28-hour schedules. By contrast, the 
heart rate, observed on 2 subjects, including the 
temperature-fast one, promptly conformed to the 
18- and 28-hour routines, acquiring distinct new 
curves. It thus appears that the diurnal body 
temperature curve is a rhythm not easily modified 
by a change in routine, whereas the usually quite 
parallel heart rate curve would seem to be a sim- 
ple periodicity, immediately determined by the 
particular schedules of hours of sleep, activity, 
and meals. (Aided by a grant from the Dr. Wallace 
C. and Clara A. Abbott, Memoriai Fund of the 
University of Chicago.) 


Spinal pain conduction by chains of short neurons. 
M. Kuerzxkin* Anp E. A. Spreceu. Dept. of Ex- 
perimental Neurology, Temple Univ. School of 
Medicine, Philadelphia, Pa. 

The return of pain sensation following bilateral 
interruption of the long pain conducting spinal 
pathways points to accessory pain transmitting 
systems. Extraspinal conduction of visceral pain 
is suggested by the persistence of pain from the 
human urinary bladder after transverse lesions of 
the cord, and has been demonstrated for the gall 
bladder of cats (Ashkenaz in this laboratory). 
These experiences necessitated a re-evaluation of 
Schiff’s experiments in which pain conduction 
from the sciatic to supraspinal centers persisted 
after crossed hemisection of the cord. Such experi- 
ments give positive results (increase in depth and 
frequency of respiration) only if a large number 
of segments lie between the 2 hemisections. Under 
these conditions (with one hemisection in the 
lower thoracic and the second in the upper cervical 
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cord on the opposite side) one of us (Spiegel) 
elicited pain reactions in cats by injecting barium 
chloride into the femoral arteries. Extraspinal 
conduction of painful stimuli from the somatic 
system (sciatic stimulation) or from the pelvic 
viscera (stimulation of the pelvic nerve) is in itself 
insufficient to produce the respiratory effects since 
transverse section of the thoracic cord abolishes 
this reaction, while lumbar sympathectomy in the 
cross-hemisected animal does not. The changes in 
respiration appearing on stimulation of somatic 
as well as of sacral vegetative nerves in the cross- 
hemisected animal seem to demonstrate spinal 
pain conduction by chains of short neurons. 
(Aided by a grant from the National Institute of 
Mental Health of the National Institutes of 
Health, Public Health Service.) 


Measurements of life-span of white blood cells 
with radioactive phosphorus. Danieu L. KLINE 
AND EvGeNnE E. Cuirrron (introduced by 
GeorGE R. CowaiLu). Dept. of Physiological 
Chemistry and Section of Oncology, Dept. of Sur- 
gery, Yale Univ. School of Medicine, New Haven, 
Conn. 

Two and one-half me. of radioactive phosphorus 
was administered by mouth as inorganic phos- 
phorus to a selected group of patients who had 
normal and total differential white blood counts 
and who were free of diseases known to affect the 
white blood cells. Blood samples (50 ml.) were 
collected at intervals after administration of the 
isotope. The red blood cells were separated from 
the leucocytes by the addition of fibrinogen. 
Desoxyribose nucleic acid (DNA) was isolated 
from the white blood cells, and the specific activ- 
ity of the DNA phosphorus (counts/min/mg. P) 
was determined. The curve of isotope concentra- 
tion against time shows a slow increase during the 
first 4 days following administration of P*, then 
a rapid addition of labeled cells to the circulation. 
A plateau level was maintained from the 8th to 
the 12th day which was followed by a decline in 
the specific activity of the DNA phosphorus of 
the white cells along an S-shaped curve to the 
22nd day. This series of events is qualitatively 
almost identical with that obtained by other 
workers who estimated the life-span of red blood 
cells by measurement of the incorporation of 
glycine labeled with N* into hemin. Mathematical 
analysis of the data indicates an average life-span 
of about 13.5 days for the white cells. The cells 
appear to remain out of the circulation during the 
first 4.5 days after their formation. These data 
represent an average of the various white cell 
types. It is probable that the curve obtained is a 
composite of at least 2 eomponents, the lympho- 
cytes and neutrophils. 
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Role of adrenal glands in the plasma and urinary 
electrolyte changes during moderate and severe 
anoxia. R. F. Kune. Dept. of Physiology, Univ. 
of Maryland School of Medicine, Baltimore, Md. 
Exposure of cats to moderate and severe anoxia 

indicates not only involvement of the adrenal 
gland in electrolyte changes noted, but also shows 
an antagonistic action between the medullary and 
cortical divisions of the gland. The adrenal cortex 
exercises dominant control at moderate altitudes 
such as 28,000 ft. This control is shown by the 18, 
19, and 14% decrease in plasma potassium noted 
in normal, nephrectomized and splanchnicecto- 
mized animals, respectively, following a 90-minute 
exposure to 28,000 ft. When, however, animals 
were adrenalectomized or nephrectomized-adre- 
nalectomized and exposed to like conditions, no 
significant reduction in plasma potassium re- 
sulted. These decreases as well as observed in- 
creases in total urine potassium (51%) and volume 
(88%), give a true picture of the action of cortin. 
Exposure of normal and nephrectomized animals 
to altitudes above 40,000 ft., resulted in increases 
of 58 and 69%, respectively. When, however, 
adrenalectomized and splanchnicectomized were 
exposed to like conditions, the plasma potassium 
increased only 18 and 11%, respectively. Thus, 
the influence of the adrenal medulla predominates 
at higher altitudes, causing large as well as rapid 
increases in plasma potassium values which are 
similar to those caused by the injection of adren- 
aline. 


Effect of diet upon food and water intake during 
a survival period under temperate conditions. 
R. F. Kiine ano H. C. Dymg.* Aero Med. Lab., 
Wright Air Development Center, Wright-Patter- 
son Air Force Base, Dayton, Ohio. 

In basic studies of physiological relationships 
for use in formulating survival ration require- 
ments, experiments were conducted to determine 
the effect of various dietary regimens on water 
consumption and fuel intake of rats over a 14-day 
period. Water consumption on carbohydrate diets 
was found to be fairly low and in some cases less 
than in starving controls. On a fat regimen the 
water intake was also low. The water intake on a 
protein diet was high compared to the water con- 
sumption on a balanced ration. The fuel intake of 
rats with free access to water when on a diet con- 
sisting of carbohydrates was excessively high as 
compared to the intake of animals on fat or on 
protein. Thus it. appears that carbohydrates and 
fats are preferable components for single-constit- 
uent diets in situations where water supply is 
restricted; while the feeding of protein under such 
conditions is contraindicated. Furthermore, ani- 
mals subsisting on single-constituent fat or protein 
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regimens restrict their food intake while animals 
on carbohydrate regimens markedly increase their 
food intake. 


Adrenal insufficiency in the rhesus monkey. 
Ernest KnosiL,* Frepertck G. Hormann,* 
Tuomas L. Jones* AND Roy O. Greer. Harvard 
School of Dental Medicine and Harvard Med. 
School, Boston, Mass. 

A comprehensive study has been made of the 
effect of single-stage bilateral adrenalectomy of 
the rhesus monkey on changes in concentration of 
various blood constituents, body weight, appetite, 
general bodily appearance and behavior, and on 
the length of survival following operation. Pre- 
operative control data were obtained for each 
monkey. The animals exhibited severe anorexia, 
progressive loss of weight, weakness and final col- 
lapse (10-16 days following the operation). These 
symptoms were accompanied by a constant in- 
crease in serum potassium and an unsteady decline 
in both serum sodium and chlorides. Blood glucose 
reached a minimum level (30-40 mg. %) near the 
middle of the survival period and remained there 
until death. Nonprotein nitrogen rose steadily in 
the manner characteristic of other species; the 
peak value (210 mg. %) was noted in the animal 
with the longest survival period. A consistent rise 
in blood inorganic phosphorus was observed. 
Blood amino acid nitrogen concentration increased 
following adrenalectomy, achieved a maximum 
around the middle of the postoperative period, 
and tended to return to the control level pre- 
terminally. Hematocrit values fell sharply imme- 
diately following the operation, and gradually 
returned to normal before death. Hemoconcentra- 
tion was not evident in any instance and the 
animals did not die in a shock-like state. Autop- 
sies failed to reveal gastrointestinal lesions or any 
other gross pathological changes. These data were 
accumulated to serve as points of departure in 
evaluating the efficacy of cortical steroids in a 
species whose affinity to man lends special mean- 
ing to the results. 


Influence of hypothalamic and thalamic lesions 
upon the action of nociceptive impulses and 
CO, on the electroencephalogram. WERNER P. 
KogE..a (introduced by E. GeLuuorn). Lab. of 
Neurophysiology, Dept. of Physiology, Univ. of 
Minnesota, Minneapolis. 

Previous experiments by Gellhorn and collab- 
orators (Federation Proc. 146: 630, and Arch. f. d. 
ges. Physiol. 1952) have shown that nociceptive 
stimuli and relatively low concentrations of car- 
bon dioxide induce excitation in hypothalamus 
and cortex as shown by action potential studies. 
This effect seemed to indicate a primary action of 
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these factors on the hypothalamus and a second- 
ary excitation of the cortex via hypothalamic- 
cortical pathways. The following experiments 
have been performed in order to test this inter- 
pretation. In 19 anesthetized (Dial or Pentothal) 
and curarized cats the effect of nociceptive stimuli 
and CO, (10% and 15%) on the ECG before and 
after uni- and bilateral coagulations in different 
areas of the hypothalamus and thalamus has been 
recorded. Unilateral lesions in the posterior hy- 
pothalamus usually diminished or even blocked 
ipsilaterally the excitatory action of the above 
mentioned stimuli. After bilateral coagulation in 
the posterior hypothalamus the response of the 
cerebral cortex to these afferent stimuli and COz _~ 
was diminished or eliminated. Lesions in the an- 
terior hypothalamus, however, failed to produce 
such an inhibitory effect upon the action of noci- 
ception and CO». In some instances the excitatory 
action of these stimuli was even greater than be- 
fore coagulation. After destruction of the medial 
thalamus the changes were similar to those seen 
after posterior hypothalamic lesions. These exper- 
iments seem to show the importance of the integ- 
rity of the hypothalamic-thalamic-cortical path- 
ways for bilateral cortical excitation in response 
to nociception and to inhalation of CO:. (Aided 
by the Office of Naval Research.) 


Chemical changes in the blood in children with 
lipoid nephrosis before, during and after treat- 
ment with ACTH (Corticotropin). BeENJAMIN 
Kramer, DaniEu D. CaspEN,* HERBERT GOLD- 
MAN* AND SAMUEL SILVERMAN.* Pediatric Re- 
search Labs., Jewish Hosp. of Brooklyn, N.Y. 
Studies on the blood of 12 children suffering 

with lipoid nephrosis were carried out before, dur- 

ing and after treatment with Corticotropin. The 
following determinations were made: total pro- 
tein; A/G ratio, both by chemical determination 
and electrophoresis; total lipids; cholesterol and 
cholesterol partition; erythrocyte sedimentation 
rate; sodium; potassium; calcium; inorganic phos- 
phorus; bicarbonate; chloride; urea. The following 
changes were observed either preceding or follow- 
ing diuresis (the values quoted refer to average 
pre- and post-treatment levels): a decrease in 
total lipid from 2212 mg.%-840 mg.%; a decrease 
in total cholesterol from 776 mg.%-533 mg.%; 
in most instances the free and combined choles- 
terol decreased proportionately; a rise of the total 
protein from 4.9 gm.%-5.6 gm.% with an increase in 
the albumin fraction from 1.7 gm.%-3.1 gm.% 
and a fall in the globulin fraction from 3.2 gm.% 

-2.5 gm.%; hypokalemia was observed in 2 in- 

stances; otherwise there were no striking changes 

observed in the sodium, potassium, chloride or 
bicarbonate; the elevated erythrocyte sedimenta- 
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tion rate tended to fall and in 6 cases reached 
normal values. In the absence of diuresis, the 
changes were neither as consistent nor as marked. 
With one exception the abnormal blood chemistry 
did not return to normal. The significance of 
these findings is discussed. 


Calorigenic activities of thyroxine and thyroglobu- 
lin. Ropert L. Kroc anv Neiu R. Stasi 
(introduced by A. A. HeELLBAuM). Research 
Dept., Chilcott Lab., Morris Plains, N. J. 
Dose-response curves for subcutaneously ad- 

ministered dl-thyroxine and a soluble thyroglob- 

ulin preparation were determined in normal and 
thyroidectomized male rats. Injections were made 
on 3 consecutive days. Basal oxygen consumption 
was measured daily before, during, and following 
the treatment period. Food was restricted to 5 
hours each day. Based on chemical determination 
of ‘thyroxine,’ the thyroglobulin extract was 
more active metabolically than crystalline thy- 
roxine: 2.5-3 times in normals and 3-8 times in 
thyroidectomized rats depending upon the levels 
of BMR increase compared. Thyroidectomized 
rats were responsive to both preparations over a 
wide range of low dosages which had no measure- 
able calorigenic action in normals. In this dosage 
range the curve for thyroidectomized rats was 
asymptotic at response levels of 15-30%. The 
oxygen consumption in this range of metabolic 
increase was characteristic of normal controls of 
the same age. At higher dosage levels the differ- 
ence in responsiveness of thyroidectomized and 
normals gradually disappeared. With thyroglob- 
ulin the curves merged at BMR increases approx- 
imating 50%. With thyroxine this was observed 
at about 30%. The curves for thyroglobulin 
plateaued at about 65% increase in BMR in con- 
trast with about 50% for rats receiving thyroxine. 

The steepest portions of the curves obtained with 

normals had slope values about twice those ob- 

tained with thyroidectomized rats. The interpre- 
tation of data based on chemical analysis for 

‘thyroxine’ in extracts and the use of normal rats 

for bioassay of thyroglobulin and thyroxine will 

be discussed. 


Carbon dioxide pressures in the alveoli during 
the respiratory cycle. HuGo KrurGEer. Oregon 
State College, Corvallis. 

It has been tacitly assumed that alveolar carbon 
dioxide pressures remain constant under resting 
or other steady state conditions. Yet simple cal- 
culations indicate that there is a significant vari- 
ation in the carbon dioxide pressure in the alveoli 
during each respiratory cycle. Let us assume a 
residual air of 2000, an expiratory reserve of 1500, 
a tidal air of 500 and a dead space of 150 ml. with 
a partial pressure of 40 mm. Hg for carbon dioxide 
in the alveolar air at the end of expiration and a 
carbon dioxide production of 4 ml/second. At the 
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end of expiration the dead space is filled with 
alveolar air. The volume of carbon dioxide in the 
alveoli at the end of expiration would be given by 
3500 X 40/713 or 196 ml. The volume of carbon 
dioxide in the dead space would be given by 
150 X 40/713 or 8 ml. At the end of inspiration 
the volume of air in the alveoli would be 2000 + 
1500 + 500 or 4000 ml. At a respiratory rate of 
12/minute, inspiration would last about 2.5 sec- 
onds and 10 ml. of carbon dioxide would be de. 
livered to the alveoli by the blood. The alveolar 
carbon dioxide would be 196 + 8 + 10 or 214 ni. 
The pressure would be 214 X 7138/4000 or 36 mn. 
Hg. Thus alveolar carbon dioxide pressure varies 
from 36-40 mm. Hg during each respiratory cycle. 
This corresponds to a change of 0.05 px in the 
blood. (Basic data from DouaGias AND HALDANE, 
J. Physiol. 45: 235, 1912.) 


Urinary sodium excretion in normal guinea pigs. 
Hueco KrvusEGER, RosaLtinD WULZEN, DARRELL 
Davis* anD Liuoyp Yonce.* Oregon State College, 
Corvallis. 

Guinea pigs, previously on a diet of greens, 
barley and salt cake, when placed in a metabolism 
cage for 36 hours with water ad libitum but no 
food, initially produce small quantities of urine 
and infrequently at a rate near 0.5 cc/hour. In 
some guinea pigs this situation maintains for 36 
hours; but usually, 12 or more hours later, there 
is a marked increase in the rate of urinary water 
elimination (2, 4, 6 and 9 cc/hour maxima), and 
about 4 hours subsequently a decrease toward the 
initial rate (previously interpreted as a night-day- 
night low-high-low pattern. Am. J. Physiol. 163). 
The rate of sodium excretion is also low initially 
(below 0.3 mg/hour) and increases abruptly (max- 
ima 1.1, 9, 6, 9 mg/hour) before or concurrently 
with the water rate increase. The sodium excretion 
rate does not fall as rapidly as the water excretion 
rate. With no food or water sodium intake, an 
increased absorption of sodium from the gastro- 
intestinal tract is unlikely. The explanation is 
suggested that the high metabolic rate of the 
guinea pig leads to a high net destruction of tissue 
cells after available food reserves are used up. 
This would release the accompanying extra-cellu- 
lar water and Na. When subjected to the severe 
metabolic stress of a 36-hour hunger pe-iod, the 
guinea pig initially conserves water and sodium; 
later water and sodium are excreted more rapidly 
but it is not clear why the rate of sodium excre- 
tion increases more rapidly than that of the 
water. 


Survival of sympathetic nerve fibers during 
chronic electrical stimulation. W. G. Kusicex, 
G. Guuuickson,* M. E. Otson* anp F. J. 
Korrxe. Div. of Physical Medicine, Univ. of 
Minnesota Med. School, Minneapolis. 
Unilateral silver electrodes imbedded in lucite 
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blocks for support were placed around the lumbar 
sympathetic nerves of growing puppies. Approx- 
imately 2 weeks later stimulation was started 
with sinusoidal alternating current (3 cps) 20 
hours/day. This routine was continued for about 
6 weeks. Histological studies were made on the 
nerve tissue under the electrodes and compared 
with similar unaltered fibers on the opposite side. 
Apparently normal numbers of fibers were present 
under the electrodes. Occasionally ganglion cells 
were found under the electrodes. These cells ap- 
peared normal. There was survival in both mye- 
linated and unmyelinated fibers. The results of 
the histological studies correlated well with physi- 
ological response. Acute stimulation produced a 
decrease in skin temperature of the leg on the 
same side. Chronic stimulation decreased the rate 
of bone growth in the rear leg on the stimulated 
side. Lack of physiological response was usually 
accompanied by severe histological damage of the 
nerve trunk or by complete sloughing due to dis- 
placed electrodes. Summary: With careful place- 
ment of shielded silver electrodes sympathetic 
nerve fibers and ganglion cells can survive at 
least 6 weeks of chronic electrical stimulation. 
The assistance of Dr. Berry Campbell in the his- 
tological interpretations is gratefully acknowl- 
edged. 


Incomplete neuromuscular transmission in twitch 
system of frog’s skeletal muscles. STEPHEN 
W. Kurr.er. Johns Hopkins Univ., Baltimore, 
Md., and Marine Biological Lab., Woods Hole, 
Mass. 

Maximal stimulation of the nerve to the frog’s 
submentalis muscle, in situ or in isolation, causes 
a twitch in which not all muscle fibers contract. 
Such submaximal contraction is due to incomplete 
transmission at the junctions. Transmission can 
be enhanced in the following manner: /) by repeti- 
tive nerve stimulation and 2) by increasing the 
stretch on the muscle. A similar effect of stretch 
on transmission has recently been reported (LIBET 
et al. Biol. Bull. 101: 199, 1951). In preparations 
which are confined to a strip of the submentalis 
muscle, normal endplate potentials (e.p.p.’s) can 
be observed without first fatiguing, curarizing, or 
otherwise treating the junctions. Stretch enhances 
transmission by increasing the e.p.p. size without 
appreciably altering its time course. E.p.p.’s 
which were previously subthreshold for muscle 
excitation thereby become adequate for excita- 
tion. Repetitive stimulation acts by summing 
e.p.p.’s until they reach the size which is required 
for transmission. The effect of stretch in increasing 
e.p.p.’s has also been studied in fatigued and 
curarized sartorius muscles, providing a basis for 
the anti-curare action of stretch. The frog pos- 
Sesses a ‘small-nerve’ transmission system in 
which nerve impulses caused graded contractions 
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at the junctions (Kurrier, S. W. anp R. W. 
Gerarp. J. Neurophysiol. 10: 383, 1947), and a 
twitch system where ‘large-nerve’ fibers set up 
propagated impulses. The latter system was 
hitherto believed to operate with a large safety 
margin, the nerve impulse-muscle impulse ratio 
always being 1:1. The present studies show that 
‘transmitter’ production at various junctions in 
many frog muscles may vary over a wide range. 


Effect of hyperoxygenation on rate of blood flow 
in perfusion of bovine mammary glands. Soma 
Kumar,* 8. LAKSHMANAN,* E. A. CorBIN* AND 
J. C. SHaw. Dairy Dept., Univ. of Maryland, 
College Park. 

One of the chief difficulties encountered in the 
perfusion of bovine mammary glands has been 
that of obtaining a normal rate of blood flow. In 
an attempt to solve this problem a systematic 
study was made to determine the factors involved. 
In a typical perfusion the initial rate of blood flow 
is fairly high but decreases with the progress of 
the perfusion. It was noted that the blood became 
highly oxygenated towards the latter part of the 
perfusion due to its repeated passage through the 
oxygenator. Preliminary observations indicated 
that the rate of blood flow was associated with the 
degree of oxygenation. In 4 different perfusion 
experiments the mammary glands were perfused 
alternately with poorly oxygenated and highly 
oxygenated blood. In each case perfusion with 
highly oxygenated blood resulted in a marked 
decrease in the rate of blood flow within a minute 
or two. Replacing the highly oxygenated blood 
with the poorly oxygenated blood restored the 
rate of blood flow with the same rapidity. For 
example, in one experiment an initial rate of 
600 ml. of blood/minute was obtained with poorly 
oxygenated blood. With the replacement of the 
poorly oxygenated blood with highly oxygenated 
blood the rate of blood flow dropped to 200 ml/ 
minute within a minute. The original rate of blood 
flow was obtained immediately when the poorly 
oxygenated blood was used. These results were 
obtained when pure oxygen was used for the 
oxygenation of blood. When oxygen containing 
5% of carbon dioxide was used the effect was not 
observed. Further studies demonstrated that the 
addition of chloral hydrate to the blood overcame 
the apparent vasoconstriction caused by the blood 
hyperoxygenated with pure oxygen. It appears 
that the vasoconstriction and dilation effects 
under the conditions noted above are nervous 
in origin. 

Effect of variations of oxygen and carbon dioxide 
tensions in inspired air on latency of blackout 
produced by pressure on the eyeball. E. H. 
LAMBERT AND H. Byurstept.* Mayo Fndn., Roch- 
ester, Minnesota, and Karolinska Inst., Stockholm, 
Sweden. 
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Intra-ocular pressure was increased by pressing 
on the eyeball through the lower lid with a Bail- 
liart tonometer. Pressure above that required to 
collapse the retinal arteries and cause eventual 
complete loss of vision was used. The mean latent 
period between application of the pressure and the 
onset of dimming of vision for 10 subjects breath- 
ing air was 4.7 + 0.15 seconds. The latent period 
was increased on the average to 5.4 seconds breath- 
ing 60% oxygen and 6.4 seconds breathing 100% 
oxygen. These changes were highly significant, 
statistically, and suggest that under these condi- 
tions the latent period is related to the quantity 
of oxygen dissolved in the tissues rather than to 
oxygen saturation of hemoglobin. In one experi- 
ment breathing oxygen at 2 atmospheres pressure 
further prolonged the latent period. Breathing 
10% O2 reduced the latent period only temporarily 
to 4.3 seconds (P < 0.05) but within 3 minutes the 
latent period was on the average 4.7 seconds even 
though oxygen saturation of hemoglobin con- 
tinued to fall. Five % carbon dioxide in air in- 
creased the latent period to 5.2 seconds, while a 
similar concentration in oxygen increased the 
latent period to 7.8 seconds. These changes are 
in harmony with the effects of anoxia and hyper- 
capnia on retinal blood flow. Similarity of black- 
out produced by eyeball pressure and positive 
acceleration suggests that breathing oxygen and 
carbon dioxide may increase g tolerance by in- 
creasing the latency of symptoms beyond the 
time required for pressor reflexes to produce 
effective compensation. 


Retention of vitamin B,. after administration to 
subjects of different ages. Catvin A. LANG AND 
Bacon F. CnHow (introduced by Anna M. 
BaAETJER). Dept. of Biochemistry, School of Hy- 
giene and Public Health, Johns Hopkins Univ., 
Baltimore, Md. 

A small portion of the vitamin B,. administered 
parenterally to normal adult rats in dosages of 
1-2 wg. appears in the urine, and the remainder 
is retained by certain tissues and concentrated in 
organs such as liver, kidneys, and pancreas. Ex- 
periments were carried out to compare the urinary 
excretion and retention of this vitamin after 
injection into rats of different ages. For this pur- 
pose, 15 2-month-old and 16 14-month-old male 
rats raised on our stock diet fortified with 2% 
desiccated whole liver were placed in individual 
metabolism cages. They were divided into 4 sub- 
groups and given a single subcutaneous injection 
of crystalline vitamin B,2 tagged with Co® in 
dosages of 1-8 wg/rat. Urine specimens (0-24 and 
24-48 hours after administration and in some 
instances pre-injection samples) were collected 
and assayed for vitamin Biz both by a micro- 
biological method and by radioactivity measure- 
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ment. Fourteen days after injection the animals 
were sacrificed, and the above-mentioned organs 
were removed for the determination of radio. 
activity after conversion into inorganic Co® salts, 
Our results demonstrate: 1) At a given dosage the 
excretion of vitamin B,2 was essentially the same 
for both age groups if expressed as yg/animal but 
was significantly different if expressed as yg/ 
100 gm. body weight. This is due to the fact that 
the average weight of the older animals (457 gm.) 
was approximately twice that of the young ones 
(248 gm.). 2) Retention was related both to dosage 
and to age. Similar excretion studies were made 
using human male subjects of 2 different age 
groups, namely, 25-40 years of age and 65 or 
greater, who were of essentially the same body 
weight. Our preliminary results again indicated 
that the young individuals excreted more. 


Mechanism of adrenal cortex reaction to stress. 
L. L. Laneiey, P. W. Scoke* ann J. A. WHITE- 
sIpDE.* Dept. of Physiology, Med. College of Ala- 
bama and Univ. of Alabama School of Dentistry, 
Birmingham. 

It is well established that a wide variety of 
stress conditions causes increased activity of the 
adrenal cortex. Two possibilities have been sug- 
gested. There is evidence to indicate that the first 
response of the organism is a nervous activation 
of the adrenal medulla. Epinephrine is then 
thought to stimulate the anterior lobe of the 
pituitary to liberate ACTH which, in turn, acti- 
vates the adrenal cortex. A slower, but perhaps 
more important mechanism pictures the stress 
conditions causing an increased utilization of 
adrenal cortical hormone; as a result the blood 
level of this hormone decreases, causing an out- 
pouring of ACTH which activates the adrenal 
cortex. Using rats exposed to low atmospheric 
pressures we find both liver glycogen accumula- 
tion and adrenal ascorbic acid values to be good 
indicators of adrenal cortical activity. With this 
technique it has been demonstrated that the 
adrenal medulla does play a role in the stress 
reaction. It has also been found that so long as 
hypocapnia is prevented there is no adrenal corti- 
cal activation. This suggested that the disturbed 
acid-base balance may be an essential link in the 
sequence of events set off by stress. This possi- 
bility is supported by the observation that ne- 
phrectomized rats give no indication of adrenal 
cortical activation in response to stress. It is 
suggested that in the normal animal the disturbed 
acid-base balance is compensated for by renal 
function which utilizes abnormal quantities of 
adrenal cortical hormone. As a result ACTH is 
liberated and the adrenal cortex activated. 


Unconditioned orogastric secretory reflex. K. J. 
Lancuois,* R. K. S. Lim, Gene RosieEre,’ 
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D. I. Srewart* anv D. L. Stumprr.* Physiol- 

ogy Dept., Creighton Univ., Omaha, Nebr. 

Blondlot’s explanation of the gastric secretory 
response to eating as a gustatory (orogastric) re- 
flex, although accepted by Pavlov as the uncondi- 
tioned component of the cephalic phase of gastric 
secretion, has never been verified experimentally. 
Pavlov’s sham feeding procedure in adult animals 
elicits both the unconditioned and conditioned 
components. To avoid the latter, the gustatory 
nerves were stimulated in dogs under chloralose. 
Faradic or thyratron stimulation (minimal for 
cardiac inhibition) was applied during alternate 
minutes for 15-120 minutes (usually 30-45 min- 
utes). A small gastric secretory response was 
obtained on stimulation of the [Xth (9 of 14 ex- 
periments) and VIIthCT (2 of 7 experiments) 
nerves. The latent period became shorter (15 
minutes or less) with repeated stimulation. The 
response usually outlasted the stimulus by 15-45 
minutes, with the peak sometimes occurring dur- 
ing the after discharge. The high incidence of 
negative results and the low response suggested 
the possibility of inhibitory influences. In 3 dogs 
with the diencephalon and internal capsules sec- 
tioned through or above the hypothalamus, 
stimulation of the IXth and XthP (pharyngeal) 
nerves, and insulin (1.3 u/kg.) gave minimal 
gastric responses; stimulation of the VIIthCT 
gave no response. After midbrain or pontine sec- 
tion (leaving about 2 mm. uncut ventrally) in 
5 dogs, stimulation of the VthB (buccinator), 
VIIthCT, IXth and XthP nerves, and insulin 
(1.7 u/kg.) resulted in large responses, (com- 
parable with sham feeding after VIIthCT, IXth 
and insulin stimulation). The orogastric reflex 
center in the medulla, besides being excited by 
afferent (gustatory) impulses, is susceptible to 
chemical stimulation by insulin hypoglycemia, 
and is subject to inhibition from tegmental and/or 
hypothalamic areas. 


Motoneurone excitability in man following affer- 
ent nerve volleys: intact subjects and patients 
with upper motor neurone lesions. HELEN W. 
LancutH,* Rospert D. TEaspALL* anv J. W. 
Maauapvery. Subdept. of Neurological Medicine, 
Johns Hopkins and Baltimore City Hospitals, 
Baltimore, Md. 

Motoneurone excitability in man can be directly 
tested in certain spinal segments by monosynap- 
tie H reflexes (Bull. Johns Hopkins Hosp. 88: 499, 
1951). The single nerve shocks now employed 
excite low-threshold afferent fibers but not motor 
axones. In intact subjects a similar preceding 
shock to the same nerve is immediately followed 
by facilitation decaying over 15 to 25 msec. Suc- 
ceeding suppression lasts for 100 msec. or more. 
Excitability then rises, before secondary depres- 
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sion lasting several hundred msec. ensues. 
Stronger volleys produce no initial facilitation; 
suppression is immediate and prolonged. In pa- 
tients with upper motor neurone lesions (cerebral 
or spinal) well above the segment tested, condi- 
tioning volleys produce similar facilitation then 
suppression if weak; solely suppression if stronger. 
In these patients, however, motoneurone excit- 
ability, begins to recover earlier, i.e., in 35 to 
60 msec. after weak volleys and only somewhat 
longer after stronger ones. Moreover recovery is 
more complete, or excitability may even be en- 
hanced, before secondary depression (comparable 
to that in intact subjects) appears. The findings 
suggest that the functional changes created by 
these clinical lesions may occur not directly at 
motoneurones but at internuncial levels. They are 
consonant with the previous postulate that much, 
at least, of the prolonged suppression found in 
normal man operates through internuncial path- 
ways. 


Electric countershock as a cardiac defibrillator. 
Haruan E. Lape,* Frank G. MILus* anp 
GeorGeE L. Maison. Dept. of Pharmacology, 
Boston Univ. School of Medicine, Boston, Mass. 
Cardiac resuscitation from fibrillation in the 

dog was successfully accomplished by means of 

shocks of alternating current, direct current and 
condenser discharge. Bare stainless steel electrode 
discs measuring 4.6 cm. in diameter were used. 

Ventricular fibrillation was produced by applying 

low voltage a.c. current to the heart of the ether- 

ized dog. A massage rate of 25 compressions/ 
minute proved most efficient for the dog heart as 
measured by production of maximal arterial blood 
pressure. Massage and epinephrine alone (3 ug/ 

kg/min. continually infused up to 35 minutes) did 

not defibrillate the heart in any of 12 cases. With a.c. 

countershock serial defibrillation (10 rapid volleys 

within 10 seconds) at 240 volts (approximately 

3 amp.) was found to be the most effective voltage 

for defibrillation, namely 9 of 10 cases. Of 76 fibril- 

lating hearts which were eventually returned to 
rhythmic beating by countershock, only 2 passed 
through a demonstrated phase of cardiac arrest. 

This low incidence was attributed to careful main- 

tenance of normal femoral MAP by massage and 

the resulting adequate oxygenation of the myo- 

cardium. In hearts successfully defibrillated, di- 

rect current countershock produced more severe 

burns on the myocardium than either a.c. or 
condenser discharge countershocks. A single con- 
denser discharge countershock (128 ufd. charged 
at 1000 to 1500 volts, discharged through the 
heart alone) resuscitated the fibrillating heart in 

77% of 31 cases. Of 46 cases resuscitated by a.c. 

countershock, 20 survived (24 hours or more); 

of 5 cases resuscitated by d.c. countershock, 1 sur- 
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vived; of 28 cases resuscitated by condenser 
discharge, 12 survived. 


Simultaneous comparison of two injection meth- 
ods for cardiac output. HamppEN C. Lawson, 
W. F. CanTRELL,* J. E. SHaw* ann D. L. Biacx- 
BURN.* Depts. of Physiology and Pharmacology, 
Univ. of Louisville School of Medicine, Louis- 
ville, Ky. 

The dye T-1824 was added to suspensions of 
autogenous erythrocytes containing cellular radio- 
phosphorus, and the mixture was injected through 
catheters into either the right or the left ventricle 
of barbitalized dogs. The total volume of mixture 
injected was usually about 4 ccm., containing 
approximately 2 mg. of dye, and 20yuc. of P3o. 
Samples were collected from a femoral artery for 
plasma dye concentration, as previously de- 
scribed, at the rate of about 2 samples/second, 
for about 30 seconds following the injection. From 
the other femoral artery blood was drawn at a 
constant rate through thin-walled tubing coiled 
about a Geiger-Miiller tube connected with a 
scaling unit. A continuous record of pulse-fre- 
quency in the scaler was obtained from an Ester- 
line-Angus recorder, by an arrangement of 
condensers and a relay. A description of the re- 
cording apparatus and its calibration for the 
present purposes, is given elsewhere. Each injec- 
tion of the mixture permitted two independent 
calculations of cardiac output. In general, there 
was excellent agreement, usually within 5%, be- 
tween the value obtained by calculation from the 
dye data and that obtained by calculation from 
the P32. data. with random direction of disagree- 
ment. 


Free longitudinal vibrations in aortic strips. Ricu- 
ARD W. LAWTON AND ALLEN L. Kina.* Dept. 
of Physiology, Cornell Univ. Med. College, New 
York City and Dept. of Physics, Dartmouth Col- 
lege, Hanover, N. H. 

Frequencies of free longitudinal vibrations of 
aortic strips were measured as a function of ap- 
plied load and relative length L/L., where L, is 
the initial length. The curves of w*L,/g versus 
L/L, are comparable to those obtained from 
rubber. They have distinct minima that become 
sharper and move upward and toward the w*L,/g 
axis as the specimens become stiffer. The experi- 
mental curves are described by theoretical equa- 
tions derived from current relations for the 
extension of an ideal elastomer; they may be used 
for determining values of the elastomeric param- 
eter B (J. Applied Physiol. 22: 1340, 1951). Values 
of the parameter are somewhat higher under 
dynamic conditions as compared to static condi- 
tions. Deviations of experiment from theory due 
to creep, beating and hysteresis in the tissue strips 
are noted. Tentative calculations indicate that 
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normal function of the aorta takes place in the 
neighborhood of the minimum. 


Nutritional factors in hemodynamics: hyperten- 
sion during PGA administration in albino rats, 
Ricuarp E. Les, Evizapetuo A. Houze* anp 
Sacurko Tanaka.* Dept. of Medicine, New York 
Hosp., New York City, and Natl. Heart Inst., 
Bethesda, Md. 

Albino rats on a synthetic complete ration were 
given intraperitoneal injections of pteroylglu- 
tamic acid (PGA) 1.0 mg/100 gm. of body weight 
three times weekly, for 6 weeks. After 3 weeks, 
and again after a total of 6 weeks of treatment, 
their mean mercury carotid blood pressure was 
compared to that of litter mate controls of the 
same sex receiving the same synthetic ration. 
Liver, kidney and adrenal ascorbic acid was 
measured, and sections were prepared from the 
kidneys of certain animals. Animals given PGA 
for 3 weeks had ‘normal’ blood pressures. Follow- 
ing a 6-week period of injections, mean blood 
pressure in the PGA-treated animals was sig- 
nificantly elevated above that of controls, and 
punctate fibroblastic scars were present in the 
renal cortex. There were no renal tubular casts, 
nor evidence of tubular obstruction, and kidney 
weights were comparable to those of untreated 
animals. A slight but insignificant elevation of 
liver ascorbic acid was found in the treated rats. 
Possible hypertensive mechanisms of PGA are 
discussed. 


Mechanism of glucose transfer across the human 
red cell surface. Pau G. LEFEVRE AND Marian 
E. LeFevre.* College of Medicine, Univ. of 
Vermont, Burlington. 

Earlier observations concerned with the kinetics 
of the penetration of the human erythrocyte by 
glucose were extended to include glucose exit 
from the cell as well as its entry, with the widest 
variety in the relations between several quanti- 
tative factors contributing to the glucose gradient 
and resultant osmotic vc!ume changes. For ex- 
ample, the initial cell volume or glucose level, the 
extracellular glucose concentration, or the initial 
gradient, or the total glucose transfer or volume 
change, or other such factors, were each held 
constant while other factors were varied, and the 
volume changes recorded (@rskov method). Pro- 
vided the glucose level in the medium did not 
exceed about three-fourths isosmotic, all records 
showed patterns compatible with a ‘carrier’ sys- 
tem involving reversible complex-formation be- 
tween glucose and a cell surface component, by 
simple mass action. The complex must be highly 
undissociated and the reactions much faster at 
the outer than at the inner interface of the cell 
surface phase. This means that the rate of trans- 
fer in either direction is proportional to the 
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gradient, at a fixed extracellular glucose level; 
but inversely proportional to the extracellular 
concentration, with a fixed gradient; and that the 
inward rate is limited, while the outward rate 
may be much faster. This simple system gradually 
fails to operate as the glucose level in the medium 
is raised above about three-fourths isosmotic; 
this inhibition is reversible. An empirical correc- 
tion is derived for a known but hitherto uncali- 
brated optical disturbance complicating the use 
of nonelectrolyte solutions in the @Mrskov 
apparatus. 


Prevention of development of cardiac arrhythmias 
by regitine (C-7337). ALFRED LEIMDORFER. 
Dept. of Pharmacology, Loyola Univ., Chicago, 
Ill. 

Cardiac arrhythmias were produced in dogs 
under Nembutal anesthesia by the intravenous 
i.v. injection of epinephrine hydrochloride 
(0.004-0.007 mg/kg). Several minutes later, regi- 
tine was injected i.v. (0.25-0.33 mg/kg). After 
regitine injection, there was only a slight transi- 
tory fall in blood pressure (10-15 mm. Hg) lasting 
about 5 minutes, then the blood pressure returned 
to the preinjection level. The ECG’s (after regi- 
tine) showed usually a tachycardia sometimes 
with reduction in the height of the R-waves, and 
sometimes a transitory depression of the S-T seg- 
ments. When epinephrine was injected i.v. in the 
same amounts as previously, 5, 10, 15, 30, 45 and 
60 minutes after regitine, no cardiac arrhythmias 
appeared. This preventive effect of regitine lasted 
usually about 1 hour. There was no blockade or 
reversal of the blood pressure if epinephrine was 
given following regitine, only a slight reduction 
in the blood pressure response took place in 
comparison to the blood pressure response to 
epinephrine without regitine. Sometimes there 
appeared a few singular P-waves or some beats 
of nodal rhythm after the epinephrine injection 
following regitine. This was considered as a shift 
of the pacemaker due to a vagal action of epineph- 
rine. After the subsequent i.v. injection of 
atropine sulfate (0.1 mg/kg.) these ECG dis- 
turbances also disappeared. In this way regitine 
or the combined injection of regitine and atropine 
prevented the appearance of cardiac arrhythmias 
induced by epinephrine. In other experiments 
arrhythmias which are provoked by the injection 
of arterenol could be prevented also by the injec- 
tions of regitine, only larger doses were needed 
in these cases. 


Pathology of spinal fluid from hypertensive pa- 
tients. ALFRED LermporFER. Dept. of Pharma- 
cology, Loyola Univ., Chicago, Til. 

In acute experiments on dogs (under Pentothal 
anesthesia), small amounts (2 cc.) of spinal fluid. 
of hypertensive patients were injected intracis- 


AMERICAN PHYSIOLOGICAL SOCIETY 91 


ternally (i.c.) after removal of an equivalent 
volume of cerebrospinal fluid. Electrocardiograms 
(ECG) and the blood pressure were recorded 
continuously. Within 10-20 minutes after the 
injection of the spinal fluid, there developed a 
change in the ECG of the dogs, the previously up- 
right T-waves in the second lead became grad- 
ually isoelectric and finally completely inverted. 
The intravenous (i.v.) injection of the spinal fluid 
of such patients also provoked similar changes in 
the ECG’s of the dogs. Of interest might be the 
fact that the ECG of such patients showed in- 
verted T-waves in all standard leads which was 
taken as indications of myocardial pathology of 
these patients. The blood pressure of the dogs was 
only slightly altered after thé injection of these 
spinal fluids, perhaps due to the depressive action 
of the Pentothal anesthesia. In contrast the i.c. 
or i.v. injection of spinal fluid of normal persons 
was not followed by any change in the ECG or 
blood pressure of the dogs. 


Thyroxin binding by bovine serum albumin. AL- 
LEN Lein. Dept. of Physiology, Northwestern 
Univ. Med. School, Chicago, IIl. 

Recent evidence presented by Taurog and Chai- 
koff (J. Biol. Chem. 176: 639, 1948), Laidlaw (Na- 
ture 164: 927, 1949) and by Gross et al. (Science 
111: 605, 1950) identifies thyroxin as the circulat- 
ing form of the thyroid hormone. Since other work 
has long supported the view that the thyroid hor- 
mone circulates bound to serum protein, the 
characteristics of the binding of thyroxin by serum 
proteins are of considerable interest. The present 
study was thus undertaken in order to estimate 
the thyroxin binding capacity of serum albumin 
and to measure the strength of the protein-thy- 
roxin bond formed. Crystalline bovine serum al- 
bumin (Armour and Co.) was employed and the 
binding of thyroxin to the protein determined at 
25°C. by the method of equilibrium dialysis. 
Glycinate buffer (0.10 m at px 9.75) was used, and 
thyroxin was measured spectrophotometrically 
at 330 mu. Binding data were treated in accordance 
with procedures developed by Klotz, Scatchard, 
and by Karush. The data support the theory that 
bovine serum albumin at pH 9.75 possesses 2 species 
of binding sites for thyroxin. For one type of 
binding, the average maximum number of binding 
sites/molecule of protein, m, is approximately 4; 
the intrinsic association constant, Ki, = 7.9 x 194 
and the free energy of binding, A Fi:, = —6.62 
keal. For the second binding site, nz is approxi- 
mately 8, K. = 0.10 x 10', A Fz = —4.05 keal. For 
concentrations of thyroxin lower than 0.5 x 10-4 m, 
the second type of binding is of little significance, 
and equations derived for a single binding con- 
stant then offer a good fit for the experimental 
data. 
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Observations on the genesis of the U wave of the 
electrocardiogram. E. LEPESCHKIN (introduced 
by W. Raas). Div. of Exptl. Medicine, Univ. 
of Vermont, Burlington. 

In normals, the area of the chest showing the 
highest U waves in unipolar leads usually coin- 
cides with the area showing greatest amplitude 
of the protodiastolic low-frequency vibrations 
corresponding to the third heart sound. The U 
wave always ends after the maximum of these 
vibrations and in many cases is synchronous with 
a proto-diastolic outward movement of the apex 
beat. It begins always after the beginning of the 
second heart sound. Exercise or epinephrine causes 
U to move onto the descending limb of the T 
wave; this is accompanied by a corresponding 
earlier beginning of the second heart sound. 
Digitalis conversely causes the U wave and the 
second heart sound to begin later with respect to 
the T wave. In the few cases where a U wave was 
present in leads from the exposed frog heart, it 
remained as a negative after-potential when the 
curve was made monoplasic by injury; in these 
cases it coincided with the descending branch of 
the mechanogram. These observations favor the 
conclusion that the proto-diastolic relaxation of 
the ventricular muscle plays a role in the genesis 
of the U wave. 


Determination of body fat by cyclopropane ab- 
sorption. GERSON LEssER,* ARNOLD BLUMBERG* 
AND J. Murray STEELE. Research Service, Third 
(NYU) Med. Div., Goldwater Memorial Hosp., 
and New York Univ. College of Medicine, New 
York City. 

Total body fat of rats was determined in vivo 
by measurement of the quantity of cyclopropane 
absorbed by the animal at a known tension of the 
gas. A measured quantity of cyclopropane was 
administered to each animal in an enclosed gas 
chamber of known volume. The tissues of the rat 
were found to come into equilibrium with cyclo- 
propane at the tension of the gas existing in the 
chamber in about 90-150 minutes. After this time 
had elapsed the concentration of cyclopropane in 
the chamber was determined by oxidation with 
iodine pentoxide. From the solubility coefficients 
of cyclopropane in fat and nonlipid tissues and 
the concentration of cyclopropane in the chamber, 
the fat content of the rat was calculated. Due to 
its extremely high fat:water solubility ratio 
(approximately 52:1), about 90% of all cyclo- 
propane in the body is present in fat once equilib- 
rium occurs. Since relatively small amounts of 
cyclopropane are present in nonlipid tissues, even 
large errors in estimation of the cyclopropane in 
the nonlipid tissues cause only minor errors in 
the body fat determination. Values for total body 
fat by this method were found to approximate 
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closely the weight of total ether extractable mate- 
rial. Mean weight of fat of 10 white rats by cyclo- 
propane absorption was 40.4 gm., by ether extrac- 
tion 40.1 gm. The average deviation was + 2.1 gm. 
Average fat content by both methods was 13.2% 
of body weight, with an average deviation of 
+ 0.7%. 


Metabolic characteristics of the guinea pig semi- 
nal vesicle. H. A. Levey* anp C. M. Szeco. 
Dept. of Zoology, Univ. of California, Los 
Angeles. 

The present iavestigation concerning the nor- 
mal in vitro metabolic pathways of the guinea 
pig seminal vesicle was undertaken to establish 
base lines for the subsequent study of the influence 
ot hormonal treatment upon the characteristic 
metabolism of the tissues involved, with a view 
toward localization of the effects of testosterone. 
The Qoz of the glandular epithelium of the seminal 
vesicle is 9.39 + 1.10 (n = 37); that of the smooth 
muscle is 1.95 + 0.51 (n = 39). Therefore, it is 
necessary to study these component tissues sepa- 
rately in order to avoid masking effects in the 
intact gland. Seminal vesicle succinoxidase activ- 
ity is low compared with liver or kidney (Q succi- 
nate epithelium = 25; muscle = 15) and is typi- 
cally inhibited by malonate, although malonate 
is relatively ineffective in inhibiting the endoge- 
nous respiration of these tissues. Sixteen days 
after castration the Qoz of epithelium drops 50- 
60% with no accompanying decline in Q succinate. 
Thus, the succinoxidase system appears not to 
be the limiting factor in the aerobic metabolism 
of the epithelium after castration. The Qoz of the 
smooth muscle is not markedly depressed 16 days 
after orchidectomy. The effects of intravenous 
testosterone administration on these phenomena 
will be reported. Oxygen consumption is not 
stimulated by §-hydroxybutyrate and although 
B-hydroxybutyrate dehydrogenase occurs in epi- 
thelium and muscle in low concentrations, it is 
probably of little importance in normal metab- 
olism. Aerobically, in the presence of glucose, the 
net gain of lactate in normal epithelium is 5 times 
that in muscle. (This investigation was aided in 
part by a grant from the Cancer Research Co- 
ordinating Committee, University of California.) 


Co-contraction and reciprocal innervation in nor- 
mal voluntary human movement: utilization of 
reciprocal innervation in therapy of spasticity 
in neuromuscular disease. Mitton GJELHAUG 
LEVINE AND HerMAN Kapsat. Kabat-Kaiser 
Inst., Vallejo, Calif. 

Reciprocal innervation and co-contraction play 
an important role in the understanding and 
therapy of neuromuscular diseases. The presently 
accepted concept that reciprocal innervation ap- 
plies to normal voluntary human movement is an 
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oversimplification. Electromyographic findings 
are presented to indicate that in such activity 
co-contraction is common and reciprocal innerva- 
tion as yet uudemonstrated. Experiments indi- 
® cate, however, that reciprocal innervation is 
important in spasticity of muscles in neuromuscu- 
lar disease, and evidence is presented for the utili- 
zation of Sherrington’s phenomenon in the ther- 
apy of spasticity. Briefly, co-contraction is 
evident in antagonist muscles when resistance is 
applied to agonist contraction. It is also evident 
in muscles acting on more than one joint where 
at times the same muscle may act as an antagonist 
and as a synergist. Even in single joint muscles, 
co-contraction is evident when muscles have a 
multiple function. The biceps brachii will act in 
supination at the same time as the triceps extends 
the elbow. Co-contraction also occurs in all an- 
tagonist muscles in the shortened range of con- 
traction of the agonist. In this case proprioceptive 
stimulation causes the stretched antagonist to 
begin to contract. It is true that in some simple 
relatively unresisted voluntary movements there 
is antagonist inactivity, but in the human it has 
not as yet been demonstrated that in these par- 
ticular cases inhibition occurs. Reciprocal inner- 
vation has been utilized in the treatment of 
spasticity by stimulating electrically the muscle 
antagonistic to the spastic one, and at the same 
time causing the agonist to move through its 
complete range of motion. With proper technique 
the spastic agonist shows varying degrees of 
relaxation. 


Effect of experimental venous obstruction on 
water and electrolyte distribution in man. Mar- 
vin F. Levitt, Louis B. TURNER AND AVRON 
Y. SwEEt (introduced by CHEsteER W. HAMPEL). 
Depts. of Medicine and Pediatrics, Mt. Sinai 
Hosp., New York City. 

Local obstruction of venous return effects an 
acute reduction of plasma volume and a deple- 
tion of interstitial fluid proximal to the venous 
block. A study was made to determine whether 
intracellular fluid and electrolytes might be mo- 
bilized under such circumstances. Accordingly, 
venous obstruction was produced by tourniquets 
applied to the thighs and the acute effects of this 
procedure on total extracellular volume (inulin 
Space) were investigated. Five normal fasting 
subjects were infused with inulin at a constant 
rate for 5 hours until maximum volume of dis- 
tribution had been achieved. Thereafter blood 
pressure cuffs were applied to both thighs and 
maintained at subdiastolic pressures for 2} hours 
without changing inulin infusion rate or providing 
exogenous salt or water. Inulin space, glomerular 
filtration rate, blood hematocrits, plasma protein 
and electrolyte concentrations were measured 
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serially before and during the application of the 
tourniquets. After 24 hours of diminished venous 
flow, each of the 5 patients manifested an increase 
in the volume of distribution of inulin of 9-27% 
(av. 17%) above control values. Blood pressure 
and glomerular filtration rate showed a variable 
reduction. Coincidentally slight increases in he- 
matocrit and plasma protein concentration were 
noted but no consistent change occurred in serum 
electrolyte concentrations. These data suggest 
that diminished venous flow, either through local 
or systemic effects, induces an endogenous expan- 
sion of the isotonic extracellular volume with the 
salt and water derived from intracellular stores. 


Effects of graded hypoxemia on the pulmonary 
circulation of the dog. II. Moderate hypoxemia. 
BENJAMIN M. LEwIs AND RICHARD GORLIN (in- 
troduced by GeorcE W. Tuorn). Med. Dept., 
Peter Bent Brigham Hosp. and Harvard Med. 
School, Boston, Mass. 

Nine dogs anesthetized with morphine-chlora- 
lose-urethane were subjected to breathing mix- 
tures containing 10% oxygen. Duration of hy- 
poxia varied from 20 minutes to 8 hours during 
which 19 sets of observations were made. Arterial 
oxygen saturation varied from 55-79%. Pulmo- 
nary artery (PA) and left atrial (LA) pressures 
were recorded through indwelling catheters. Car- 
diac output (CO) was measured by Fick principle. 
Pulmonary vascular resistance (PVR) was calcu- 
lated from the Poisseuille equation. CO did not 
vary significantly from control values regardless 
of the duration of hypoxemia. Oxygen consump- 
tion and arterio-venous oxygen difference did not 
change appreciably. PA pressure rose somewhat 
and LA pressure fell somewhat, so that the pul- 
monary pressure gradient increased. PVR showed 
a statistically significant increase. The degree of 
increase varied directly with the duration of 
hypoxemia. A dog exposed to hypoxia for 7 hours 
with a rise in PVR was then allowed to breathe 
room air for 3 hours and subsequent observations 
showed a fall in PVR. When hypoxia is mild, our 
experiments are similar to those of others who 
have observed pulmonary vasoconstriction. How- 
ever, previous experiments of this group have 
shown when hypoxia is so severe that cardiac 
output must rise to maintain tissue oxygen sup- 
ply, PVR does not rise. The former may be due to 
a local effect of hypoxia on the lung, while hypoxia 
of the body as a whole appears to reverse the 
pulmonary vasoconstriction. 


Inhibition of fibrinolysin and trypsin. Jessica H. 
Lewis AND JoHN H. Fereuson. Dept. of Physi- 
ology, Univ. of North Carolina, Chapel Hill. 
Lima bean inhibitor (Tauber et al.) (LBI), pan- 

creatic inhibitor (Pan I) and dog serum anti- 

fibrinolysin (antilysin) were tested for their action 
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on the proteolytic enzymes, trypsin and dog serum 
fibrinolysin. Enzyme activity was assayed by a 
fibrinolytic technique. On both trypsin and fibrin- 
olysin LBI and Pan I produced their full in- 
hibitory effects rapidly, while, only in very con- 
centrated form did antilysin have any immediate 
inhibitory action. Trypsin activity was decreased 
in direct proportion to the added amounts of 
LBI or Pan I. Fibrinolysin was inhibited by LBI, 
in concentrations similar to those which inhibited 
trypsin, but in this case the inhibitory effects 
were not proportional to the quantities of inhibi- 
tor added but were found to follow closely the 
law of mass action for a reversible reaction be- 
tween fibrinolysin and LBI. LBI was able to 
prevent in part the natural deterioration of fibrin- 
olysin and also the inhibition of fibrinolysin by 
weak antilysin. This might suggest that the 
natural deterioration of fibrinolysin was due to 
contaminating antilysin even though this fibrin- 
olysin was prepared from apparently antilysin- 
free precursor. LBI did not prevent the inhibition 
of trypsin by antilysin. Pan I inhibited fibrinolysin 
only weakly, and in moderately high concentra- 
tions a direct proportionality was demonstrated 
between the amounts of inhibitor added and the 
degree of inhibition. Antilysin inhibited trypsin 
somewhat more readily than fibrinolysin, and in 
both cases complete inhibition was obtained over 
a wide range of inhibitor concentrations, the rate 
of inhibition being dependent upon the quantity 
of antilysin present. 


Facilitation at neuromuscular junctions by stretch 
of muscle. B. Liset anv E. W. Wricur.* Univ. 
of California Med. School and College of Dentistry, 
San Francisco. 

Stretch of frog muscle augments the muscle 
action potential response to supramaximal nerve 
shocks; apparently some muscle fibers respond in 
stretched but not in unstretched muscle (RALSTON 
et. al., Am. J. Physiol. 159: 586, 1949). Partial 
curarization makes this effect evident in monkey, 
indicating stretch acts at the neuromuscular junc- 
tion (LiseT AND FEINSTEIN, Am. J. Physiol. 
Dec., 1951). Further investigation with the frog’s 
sartorius shows that this effect of stretch on 
muscle action potentials (responding to supra- 
maximal nerve shocks) is exaggerated by partial 
curarization; with almost full curarization, small 
action potential responses appear in stretched 
muscle when none are present in unstretched 
muscle. The end-plate-potential is approximately 
doubled in amplitude when a slack muscle is 
stretched with less than 1 gram; further stretch 
produces relatively small additionai increases. 
Preliminary experiments indicate that acetyl- 
choline in just threshold concentrations (1077 
10-*) produces similar responses in stretched and 
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unstretched muscle; prostigmine (105m) does not 
abolish the effect of stretch on single action po- 
tential responses, but, with stimuli at 25/second, 
a more rapid fall-off in amplitude occurs in 
stretched than in unstretched muscle. This may 
mean that facilitation of junctional transmission 
by stretch is not due to increased responsiveness 
of the endplate region of the muscle fiber, but 
rather to greater output or more effective local- 
ization of the ‘transmitter’. (Contribution from 
the Biomechanics Group, supported by grants 
from the National Foundation for Infantile Par- 
alysis, and the Prosthetic Devices Funds of the 
Veterans Administration). 


Effect of sodium fluoroacetate on the metabolism 
of isotopic acetate and lactate by the isolated 
perfused dog gastrocnemius. NATHAN Lirson 
AND Joyce A. Sroten.* Dept. of Physiology, 
Univ. of Minnesota, Minneapolis. 

The isolated gastrocnemius of a nembutalized 
dog was perfused at physiological pressures and 
temperatures, by means of a closed pump-oxy- 
genator circuit, the animal’s own heparinized 
blood serving as the perfusion fluid. Supramaximal 
stimuli were applied to the sciatic nerve at a rate 
of 2/second. Isotopic acetate (carboxyl-labeled) 
or lactate (either carboxyl or alpha and beta 
labeled) was injected to give a concentration in 
the blood-muscle system of approximately 15 
m/l. The effects of sodium fluoroacetate are 
described for concentrations of approximately 
lmm/1. administered at least 30 minutes before 
the substrate. The NaFA poisoned preparations 
were characterized, as compared with unpoisoned 
ones, by weaker contractions, a reduction in the 
rate of CO. production, a greater depletion of 
glycogen, a rise in blood lactate, and a fall in 
blood pu. The conversion to respiratory carbon 
dioxide of the carboxy! carbon of acetate and of 
the noncarboxy! carbons of lactate is drastically 
inhibited by NaFA, but the conversion of the 
carboxyl-carbon of lactate to respiratory CO; still 
proceeds at significant rates under these condi- 
tions. 


New criteria for the division of the acoustic cortex 
into functional areas. Jonn C. Litty aNp RvuT# 
Cuerry.* E. R. Johnson Fndn., Univ. of Pennsy|- 
vania, Philadelphia. 

Rose and Woolsey (1949) divide the acoustic 
cortex of cats into acoustic I and II (AI and AII) 
and the posterior ectosylvian region (Ep). Part 
of their evidence was obtained from maps of the 
distribution of evoked potentials recorded with a 
single electrode moved over the cortex; they 
selected those regions showing the maximal ampli- 
tudes of the evoked potentials. We have recorded, 
with 25 electrodes simultaneously, click responses 
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and spontaneous activity in the auditory cortex 
(Proc. Am. Physiol. Soc. Sept. 1951). We have 
tested this division into 3 areas by 2 additional 
criteria: 1) the averaged courses and the averaged 
speeds of movement of a small, single value of 
potential during the rising and the falling phase 
of the evoked response and during the passage 
of a spontaneous figure; and 2) the shapes and the 
velocities of many equipotential lines during the 
2 types of activity. We conclude that AI and AII 
can be separated clearly from one another and 
from Ep during the rising phase of a single re- 
sponse at any given point but not so clearly dur- 
ing the falling phase. Further, Ep can be separated 
from AII by recording the changes in shape and 
in velocity of a spontaneous figure moving from 
Ep into AII. Thus, the origins, speeds, preferred 
directions of travel, and forms of the figures in 
responses and spontaneous activity are additional 
criteria which validate this functional division 
of this region of the cat’s cortex. (Supported in 
part by U.S.P.H.S., Division of Research Grants.) 


Further observations on the adenteric reflex and 
gastric inhibitors. R. K. S. Lim, E. A. Novaxk* 
AND FRANK Watsu*. Dept. of Physiology and 
Pharmacology, Creighton Univ., Omaha, Nebr. 
Observations on motility and secretion in dogs 

with pyloric pouches and fundus fistulae, have 
failed to show any constant relationship between 
gastric motility and the secretion of gastrin 
elicited by mechanical (distension) and chemical 
(irrigation with 10 ml. 0.4% acetylcholine chlo- 
ride) stimulation of the pylorus. Although both 
methods of pyloric stimulation accelerate and 
augment pyloric rhythmicity, the motor effect 
is evanescent while the secretory response is main- 
tained. The lack of correlation thus indicates 
that excitation of the gastrin secreting cells de- 
pends upon the state of tension or stretch in the 
pyloric mucosa or subjacent submucosa, rather 
than the contractile changes in the muscular 
wall. This is in accord with the concept that the 
mechanism of gastrin liberation involves an aden- 
teric reflex. Several atropine-like agents, viz. 
0.25-0.5% methantheline bromide, 0.16-0.3% SKF 
1494 and 0.15-0.25% SKF 1637 applied topically 
to the pyloric mucosa for 30 minutes in 10 ml. 
volume, have manifested similar inhibitory effects 
on gastric motility and secretion as 0.05-0.1% 
atropine sulfate. As the pupil, salivation and 
heart rate were unaffected, the gastric inhibition 
must be attributed to a local blocking action. 
The fact that the. duration of motor inhibition 
was generally much shorter than the period of 
secretory depression suggests that two separate 
neural mechanisms are concerned, the myenteric 
plexus with the motor and the adenteric with the 
secretory. 


AMERICAN PHYSIOLOGICAL SOCIETY 95 


Selective ionic accumulation in muscle cells. 
GiLBerT Line. Wilmer Inst., Johns Hopkins 
Hosp., Baltimore, Md. 

It has been postulated that selective cationic 
accumulation is essentially a result of the differ- 
ences in magnitude of coulombic forces exerted 
on the various cations of different hydrated diam- 
eters, by the fixed charges of the protein-ion net- 
work in the cell protoplasm (Am. J. Physiol. 167: 
1951). This hypothesis was extended to offer a 
similar mechanism for selective anion accumula- 
tion and a possible explanation for the effective 
Nat ‘impermeability’ at the cell boundaries (in 
press). If muscle cells are bathed in equimolar 
concentrations of different alkali metal ions, the 
final equilibrium intracellular concentrations of- 
these ions should, according to the present hy- 
pothesis, not be equal, but should vary inversely 
with their hydrated diameters. Values of hydrated 
diameters as illustrated by the Hofmeister series: 
Lit > Na*+ > Kt > Rbt > Cs*, were calculated 
mostly from conductivity data extrapolated to 
infinite dilution. In biological studies, however, 
the ionic strength (u) is usually about 0.1 mo. 
Using Gorin’s equation and available conduc- 
tivity data, the following values of hydrated 
diameters were obtained for np» = 0.1 m. (18°C.): 
Rbt, 1.58 A; K+, 2.78 A; Cst, 3.20 A; Nat, 4.00 A; 
Lit, 5.08 A. The most notable feature of these 
results is the altered position of Cs* in the series. 
When frog muscles were soaked in a Ringer’s 
solution containing: Kt = 0.0 mm., Rbt = Cst = 
Lit = 2.5 mm., K* was lost from the muscles; it 
was replaced principally by the smallest Rb*, to 
a lesser extent by Cs*, and least by the largest 
Li*. This quantitative relationship among the 
equilibrium concentrations of ions accumulated 
within the cells supports the present hypothesis. 


Effect of burn shock on concentration of nonpro- 
tein sulfhydryl in mouse liver. WAYNE LINKEN- 
HEIMER* AND Lye V. Beck. Dept. of Physiology 
and Pharmacology, Univ. of Pittsburgh, School 
of Medicine, Pittsburgh, Pa. 

Each mouse liver was homogenized in a Waring 
blendor for 1 minute with 19 volumes of cold 
M/10 potassium phosphate buffer, pH about 6.8. 
Proteins were precipitated immediately in an 
aliquot of the homogenate by sulfosalicylic acid, 
to give a filtrate. Debris was removed from another 
aliquot of the homogenate by rapid centrifuging 
to give a supernatant. Sulfhydryl concentrations 
were determined in the filtrate and in the super- 
natant by the amperometric titration method of 
Weissman et al. (J. Biol. Chem. 187: 153, 1950). 
Total extracted sulfhydry! was calculated from 
the value for the supernatant, nonprotein (gluta- 
thione) sulfhydryl from the value for the filtrate, 
and protein sulfhydryl as the difference. About 
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3-4 of the total sulfhydryl extracted from livers 
of control mice was nonprotein sulfhydryl. Pro- 
tein sulfhydryl constituted about 6-9% by weight 
of the protein, as measured by the Biuret method. 
Nonprotein sulfhydryl concentrations were mark- 
edly lower in livers secured from mice 3 hours 
after they had been etherized and scalded to the 
neck at 60° or 65°C. for 10 or 15 seconds, than 
they were in livers from untreated mice, or from 
mice which had been etherized and dipped in 
water at 37°C. The percentage of total sulfhydryl 
present as nonprotein sulfhydryl was appreciably 
decreased by burn shock. 


Distribution of I'*!- and C'- labeled thyroxine in 
rat liver cell fractions, and elimination by way 
of bile, urine, and expired air. Harry J. Lip- 
NER*, Howarp M. K.uiTGAarp,* SAMuEL B. 
BaRKER AND THEODORE WINNICK.* Dept. of 
Physiology and Radiation Research Lab., State 
Univ. of Iowa, Towa City. 

Liver fractions were prepared by a modification 
of Schneider’s method. Following subcutaneous 
administration, thyroxine was found in highest 
concentration in the supernatant fraction (50- 
60% of the total in the homogenate). The quanti- 
ties localized in the nuclear fraction and in the 
large granules (mitochondria) were approximately 
equal (17-30% of the total). There was no appar- 
ent difference in distribution between C™ and 
I! in the cellular fractions. Fractionation of a 
liver homogenate after in vitro addition of I'!- 
thyroxine revealed a distribution similar to that 
in vivo. Further fractionation of the supernatant 
from the in vitro experiment indicated an almost 
equal distribution of thyroxine between small 
granules (microsomes) and the almost particle- 
free phase. The findings of Taurog and co-workers 
relative to thyroxine excretion in the bile, and 
its presence, in part, in an unknown form in bile, 
were confirmed. Bile samples from rats given C'- 
thyroxine were treated with ninhydrin. Virtually 
all of the C“ was released as COs, indicating that 
both amino and carboxyl groups were uncom- 
bined in the unknown thyroxine derivative. About 
10% of the C appeared in expired air, and only 
2% in the urine in 24 hours. (Aided by grants from 
Baxter Laboratories and Hoffmann-LaRoche.) 


Sex differences in pathogenesis of nephrotoxic 
globulin (NTG) nephritis. Richarp W. Lipp- 
MAN, HELEN U. Marti* ann E. Etmo Jacoss.* 
Inst. for Med. Research, Cedars of Lebanon 
Hosp., Los Angeles, Calif. 

A sex difference in proteinuria of the normal 
rat was first observed by Addis (Proc. Calif. 
Acad. Med. March 1931, July 1932) and later 
studied in detail by Sellers et al. (Am. J. Physiol. 
163 : 662, 1950). According to these workers, normal 
male adult rats of the Slonaker-Addis strain ex- 


PROCEEDINGS Volume 11 


crete 4 or 5 times more protein daily than female 
adults. In this experiment, rabbit anti-rat-kidney 
gamma globulin (NTG) was administered to the 
rat under standardized conditions. The rate of 
proteinuria was measured at weekly intervals up 
to 4 weeks. In the male, a maximum rate of 118 
mg/24 hr/100 gm. body wt. was reached at the 
end of 1 week, and this declined to 33 mg/24 hr/ 
100 gm. body wt. at the end of 4 weeks. In the 
female, a maximum rate of only 55 mg/24 hr/100 
gm. body wt. was reached at the end of 2 weeks, 
and this declined to 15 mg/24 hr/100 gm. body 
wt. at the end of 4 weeks. The animals were then 
killed and the kidneys were sectioned for histologic 
examination. A general description of the renal 
lesions observed has been given in detail (Arch. 
Path., in press), and included proliferative glo- 
merulitis with the deposition of fibrinoid material 
in or between the capillary loops. In the female, 
the degree of damage observed was consistently 
and considerably greater than that which was 
observed in the male. The sex difference, in the 
response to NTG administration, must be con- 
sidered in evaluation of previously reported work 
by other authors, some of whom have given re- 
sults that are not segregated with respect to sex. 


Effect of oxypolygelatin on hemoglobin excretion 
in rat. RicHarpD W. LippMAN, HELEN U. Marti* 
AND JEAN OuniverR. Inst. for Med. Research, 
Cedars of Lebanon Hosp., Los Angeles, Calif, 
Hoagland Lab., Dert. of Pathology, College of 
Medicine, State Univ. Med. Center, New York 
City. 

Oxypolygelatin has been suggested by Campbell 
et al. (Texas Rep. Biol. & Med. 9: 235, 1951) asa 
practical plasma substitute. However, Addis, Olli- 
ver, and others, as a result of proteinuria, glo- 
merular and tubular damage, and azotemia, which 
they observed after administration of the original 
preparations, concluded that oxypolygelatin is 
toxic in the rat. In order to determine the factors 
responsible for such toxicity, the mechanism of 
proteinuria after oxypolygelatin administration 
was studied in the rat by means of hemoglobin 
and creatinine clearances, as previously used to 
study other types of proteinuria (J. Exper. Med. 
93: 325, 605, 1951). It was found that after oxy- 
polygelatin administration the threshold for he- 
moglobin excretion was sharply reduced but the 
slope of a line relating hemoglobin excretion to 
the product of glomerular filtration rate and 
serum hemoglobin concentration was not sig- 
nificantly altered from control values. From this 
it was concluded that oxypolygelatin ‘saturates’ 
the tubular hemoglobin absorption capacity but 
does not affect glomerular permeability. Exami- 
nation of the tissue sections stained with benzi- 
dine confirmed these conclusions. It may be 
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suggested that the proteinuria which follows oxy- 
polygelatin administration in the rat is the result 
of tubular epithelial ‘saturation’ with small mole- 
cules that pass the normal glomerular membrane. 
Since the oxypolygelatins prepared to date are 
polydisperse systems, with a wide variation in 
molecular size from 10,000 up, depending upon 
the precise conditions of preparation, it may be 
possible to eliminate the proteinuria and the 
principal toxicity by fractionation to remove the 
molecules of small molecular size. 


Effect of increasing right ventricular load on the 
isolated left ventricle. Ropert C. Lirtie, A. O. 
FITZMORRIS* AND JOHN F. BLANKENSHIP.* Dept. 
of Physiology, Univ. of Tennessee, Memphis. 
The circulation from the right and left heart 

was separated by means of a modified dog heart 

lung preparation. The pulmonary artery was 
cannulated in both directions: blood from the 
right ventricle filled a reservoir that emptied into 
the right atrium, blood from a second reservoir 
perfused the lungs and left side of the heart before 
returning to the reservoir via the carotid artery 
or aorta. The height of each reservoir was adjust- 
able and the resistance to flow from each ventricle 
was controllable by a screw clamp. Right and left 
intraventricular and left atrial pressure were 
recorded optically and left ventricular output was 
measured with a recording rotometer. Left ven- 
tricular filling and outflow resistance remained 
constant. A sudden increase in right ventricular 
filling usually resulted in a slowing of the heart 
rate due to a second degree heart block. Preven- 
tion of this bradycardia by vagal section as 

suggested by Aviada et al. (Am. J. Physiol. 165: 

261, 1951) did not occur. Coincident with the 

bradycardia left ventricular output increased 

while left ventricular diastolic pressure fell. These 
results ‘indicate that left ventricular diastolic 
pressure and ventricular output may vary in 
opposite directions. This evidence supports the 
view that changes in diastolic stretch of one 
ventricle can occur without an increase in dis- 
tending pressure. (Supported by a grant from the 
Natl. Heart Inst., U. S. Public Health Service.) 


Electrocardiograms of small mammals. ELNA 
LoMBARD (introduced by J. W. REMINGTON). 
Dept. of Physiology, Univ. of Wisconsin, 
Madison. 

Little literature is available on the normal elec- 
trocardiograms of small mammals. The purpose 
of this investigation was to study a series of 
records made on 7 different groups of mammals; 
the peromyscus, white mouse, wild mouse, guinea 
pig, spermophile, white rat and hamster. These 
records were taken on 3 different days for each 
of 10 animals/series and were analyzed for the 
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electrical axis, manifest value, P-R interval, P 
voltage, QRS interval and R voltage. All records 
resembled the normal human ECG in basic pattern 
with the following exceptions: /) voltages were 
lower, 2) intervals were shorter and 3) the records 
of the smaller mammals showed no discernible 
T wave. Due to the latter exception, no compari- 
son of either voltage or duration of the T wave 
was possible. 


Conversion of C'-butyrate to acetoacetate by 
heart muscle. Victor Lorser. Dept. of Bio- 
chemistry, Western Reserve Univ. School of Medi- 
cine, Cleveland, Ohio. 

The conversion of 6-C-butyrate to acetoace- 
tate has been studied in the intact blood-perfused~ 
cat heart, and in slices of rabbit ventricle incu- 
bated in saline medium. Unlabeled acetoacetate, 
introduced initially, together with B-C-butyrate, 
was isolated at the close of the experiment by 
partition chromatography, and degraded to CO» 
and acetone by thermal decarboxylation. The 
acetone was isolated as the mercury complex. A 
part of the mercury-acetone complex was oxidized 
to COz, and the free acetone regenerated from 
the remainder was subjected to the iodoform 
reaction. Similar results were obtained in both 
the perfusion and slice experiments. The aceto- 
acetate was found to be labeled, with the isotope 
restricted to the carbony] and carboxy] positions. 
The isotope distribution ratio, CO:COOH, was 
3 to 1. The results show that acetoacetate is 
formed from butyrate in cardiac muscle, and are 
consistent with a recoupling of two carbon units 
derived from butyrate as at least one pathway 
involved. The direct oxidation of butyrate to 
acetoacetate cannot be excluded as a participating 
mechanism. 


Adsorption of dodecyl ammonium chloride by the 
human erythrocyte. WARNER E. Love (intro- 
duced by Britron Cuance). Dept. of Physiol- 
ogy, School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

The cationic surface active agent dodecyl am- 
monium chloride (DACI) is a potent hemolysin. 
This compound is hemolytic because, like the 
related anionic surface active agents, (Biol. Bull. 
93: 202, 1947; J. Cell. & Comp. Physiol. 36: 133, 
1950) it enormously increases the permeability 
of the erythrocyte to cations (Biol. Bull. 101: 200, 
1951). In order to understand better the hemolytic 
action of DACI, its binding by the erythrocyte 
has been measured quantitatively. The adsorp- 
tion of dodecyl ammonium ions by the cell is 
reversible. No orderly effect of temperature on 
binding has been found, but increasing the pH 
from 6.5-10 increases the cell-detergent affinity 
by a factor of about 100, probably because dodecyl 
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ammonium ions compete with hydrogen ions for 
the binding loci. Preliminary experiments indeed 
indicate that the surface of the erythrocyte binds 
hydrogen ions and thus support independently 
the postulated mechanism of binding. The rela- 
tion between binding and hemolysis has been 
examined in the light of these data. From pu 6.5- 
pH 10 108 dodecyl ammonium ions bound/cell 
produce, within a factor of 3 or 4, a constant rate 
and amount of hemolysis, indicating the close 
relationship between hemolysis and the amount 
bound. This amount would be sufficient to cover 
one-third to one-fourth of the cell surface. 


Determination of phenylindanedione. J. LowEn- 
THAL,* M. W. Oaitvie* anv L. B: JaqQugEs. 
Dept. of Physiology, Univ. of Saskatchewan, 
Saskatoon, Canada. 

A method for the determination of phenylin- 
danedione, a new anticoagulant, in plasma has 
been worked out. It is based on the extraction 
of phenylindanedione from acidified plasma by 
toluene, re-extraction into alkali and determina- 
tion of the optical density at 338 mu. One ml. 
plasma is diluted with 3 ml. distilled water, 
acidified with 1 ml. 2 N sulfuric acid and shaken 
mechanically with 15 ml. toluene in a glass stop- 
pered test tube for 15 minutes. The 2 layers are 
separated by centrifugation and 10 ml. of the 
toluene layer are transferred to a clean test tube. 
Four ml. of 3 N sodium hydroxide are added, the 
mixture is shaken for 5 minutes, the 2 layers are 
separated and the optical density of the alkaline 
solution read at 338 my using the Beckman spec- 
trophotometer. A standard has to be prepared by 
adding known amounts of phenylindanedione to 
plasma. Plasma concentration of phenylindane- 
dione and prothrombin levels were determined in 
rabbits after oral and intravenous administration 
of a single dose. There is in both cases a period of 
latency for the hypoprothrombinemic effect. The 
latter is observed only after the anticoagulant 
can no longer be detected in the plasma. Peak 
plasma levels were found to be surprisingly low 
after oral administration. After continued oral 
administration the blood levels and prothrombin 
times reach a maximum value after 5 days. 


Calibration of the nitrogen meter. Nits Lunp- 
GREN,* CuiayTton S. WuHiteE* anp Wa .tTerR M. 
Bootusy. Dept. of Respiratory Physiology, Love- 
lace Fndn. for Med. Education and Research, 
Albuquerque, N. Mex. 

The nitrogen meter gives an accurate indication 
of the concentration of nitrogen in a mixture of 
respiratory gases which may contain various 
amounts of water vapor when properly calibrated. 
If the gas is ‘wet’ drying is possible, but is un- 
desirable for several reasons, one of which is an 
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untoward effect on the speed of response. In using 
the meter for quantitative volumetric work cali- 
bration curves for mixtures containing various 
amounts of water vapor therefore are essential. 
Empirical data indicate that the difference be- 
tween the ‘wet’ and ‘dry’ calibration curves 
cannot be explained by assuming a simple dilu- 
tion of the nitrogen with water vapor. The nitro- 
gen meter, like several of the other newer gas 
analyzers, does not ‘automatically’ take care of 
variation in the amount of water vapor present 
in the sample as do the older volumetric tech- 
niques such as the Haldane which yields a ‘dry’ 
result. 


Plant physiological test for syphilis. Davin I. 
Macut. Dept. of Pharmacology, Sinai Hosp., 
Baltimore, Md. 

The author has reported in numerous previous 
papers his experiments concerning the influence 
of blood sera in hydroponic solutions on growth 
of certain seedlings. In this way, studies were 
made on menotoxin and other toxic substances 
were discovered in the blood of pernicious anemia, 
trachoma, leprosy, pemphigus and certain psy- 
choses. The blood of all bacterial infections and 
also of syphilis produced no phytotoxic effect on 
the root growth of Lupinus albus seedlings grown 
in plant physiological solutions under strictly 
controlled ecological conditions. Recent experi- 
ments led to the discovery of a new and character- 
istic property of syphilitic blood sera and spinal 
fluids when studied on specially prepared plants. 
While syphilitic sera and spinal fluids produced 
no inhibition in the root growth of normal Lupi- 
nus albus seedlings, they exert a very marked 
toxicity on the growth of vernalized or yarovized 
seedlings. This phytotoxicity is a quantitative 
one and runs parallel to the Wasserman and other 
serological tests. The toxic property of syphilitic 
serum appears to reside in its albumin fraction 
and not in the globulin fraction. The test may be 
useful for diagnostic purposes and is especially 
convenient for the evaluation, in vitro, of the 
anti-luetic efficacy of the various anti-biotics. 
Thus, penicillin, aureomycin, and terramycin neu- 
tralize the toxicity of syphilitic serum in vitro, 
while streptomycin and dehydostreptomycin pro- 
duce no effect in this respect. There are only two 
other diseases which are phytotoxic for vernalized 
plants, but these can be easily differentiated by 
special biophysical methods. 


Toxicity of o-phenanthroline for bacteria. RoBERT 
A. MacLeop (introduced by M. E. Sawyer). 
Dept. of Biochemistry, Queen’s Univ., Kingston, 
Canada. 

The metal-binding agent o-phenanthroline, has 
been found to inhibit the growth of 8 lactic acid 
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bacteria studied. The inhibition produced by the 
addition of the chelating agent to the medium 
could be overcome by Fet*t*+ and Nit* and in 
some cases also by Co** and Zn**. In no case 
could the inhibition be reversed by ions impli- 
cated previously by more direct methods in the 
nutrition of the organisms. To learn more about 
the mechanism of the toxic action of o-phenan- 
throline the toxicity of the compound was com- 
pared with that of its meta and para isomers, 
compounds possessing similar structures but no 
metal-binding capacity. For Streptococcus faecalis 
R o-phenanthroline was found to be only slightly 
more toxic than its isomers in the absence of ions 
capable of overcoming its toxicity whereas the 
compound was much less toxic than its isomers in 
the presence of these ions. For Lactobacillus 
arabinosus and various other organisms the re- 
sults obtained differed in that o-phenanthroline 
was 10-15 times as toxic as its isomers in the 
absence of reversing ions. The findings are con- 
sistent with the view that for S. faecalis the 
toxicity of o-phenanthroline is due to factors 
independent of its metal-binding capacity and 
that the action of various ions in overcoming its 
toxicity depends upon their ability to form non- 
toxic complexes with a toxic compound. For the 
other organisms, 2 mechanisms of action of o-phe- 
3 nenthroline appear to be operating, one which is 
dependent upon and one which is independent of, 
its metal-binding capacity. 


Functional recovery following spinal cord hemi- 
section and intrathecal use of hypochlorite 
treated trypsin. THomas P. Macenis,* L. W. 
FREEMAN AND Donatp E. Bowman.* Indiana 
Univ. Med. Center, Indianapolis. 

A considerable degree of functional recovery 
was observed following hemisection of the spinal 
cords of dogs which received hypochlorite treated 
trypsin. Trypsin was used to diminish fibrin 
deposit in the belief that this would alter the 
mode and type of scar formation. Hemisection 
was chosen to insure continuity of fiber tracts as 
a control for function retained and function lost 
by tract section as it might be influenced by sub- 
sequent scarring. Hypochlorite treated trypsin 
was used because of characteristics described 
earlier (Federation Proc. 10: 165, 1951). The en- 
zyme was administered by intrathecal instilla- 
tions over a period of 6 weeks, the controls differ- 
ing only in that saline was substituted for the 
enzyme. All animals received ACTH and cortisone 
intramuscularly. Functional return in the treated 
animals was in marked contrast to the progression 
to paraplegia in the controls. Tracking in the 
treated animals was apparent in walking, climb- 
ing, running, and jumping exercises. This was 
not true in the controls, and sensory differences 
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were demonstrated. Gross inspection of the in- 
jured cords showed diminution of scarring and 
less constriction in the treated animals. His- 
tological studies are in progress. 


Microanalysis of fatty acid mixtures. SHu-Hual 
Mar AND Frank A. RalLa (introduced by 
K. K. Jones). Dept. of Biochemistry, North- 
western Univ. Med. School, Chicago, IIl. 

A photographic method has been developed for 
the identification and quantitative determination 
of the straight chain.even numbered fatty acids 
from Cy to Cis. The fatty acid dissolved in Skelly- 
solve B is spread on aqueous solutions of different 
pH in a film of piston oil of known pressure. The- 
area of the film is photographed by direct exposure 
of insensitive photographic paper placed under 
the tray. A series of pictures is taken for each 
spreading experiment at definite time intervals. 
Two characteristic properties of the fatty acids 
are observed: 1), the area of spread, and 2), the 
area of shrinkage of the film. The logarithm of 
the area of the acid spread is a linear function of 
time (from 34 to 3 minutes) at the pH where it 
shrinks. The rate of shrinkage is inversely propor- 
tional to hydrogen ion concentration. It has been 
found possible to find px values at which a par- 
ticular fatty acid disappears almost completely 
from the surface while all higher members of the 
series show negligible shrinkage after 5 minutes, 
the areas occupied by these acids being additive. 
By step-wise increase in pH one fatty acid after 
another can therefore be eliminated and the 
total composition of the mixture determined. 
Both spread and shrinkage can be used for the 
identification and quantitative determination of 
the fatty acids alone or in mixtures. The working 
range of the method is 0.2-5 ug. of each acid in 
the solution applied to the oil film. (Work par- 
tially supported by a U.S.P.H. Grant.) 


Action potentials of motor cortex evoked by pe- 
ripheral nerve stimulation. LEoNARpD I. Ma is,* 
Karu H. PripraM AND LAWRENCE KRUGER.* 
Lab. of Physiology,..Yale Univ. School of Medi- 
cine, New Haven, and Burlingame Research Lab., 
Inst. of Living, Hartford, Conn. 

This report is the first of a series of studies deal- 
ing with the origin and course of afferents to the 
primate precentral cortex. With the experimental 
animals under. barbiturate anesthesia single 
square pulse electrical stimuli were applied to 
various peripheral nerves. Recordings were made 
of the evoked cortical action potentials. The 
contralateral responsive area was mapped; it in- 
cluded both the postcentral and precentral gyri. 
Postcentral and precentral responses were of the 
same magnitude (300-500 microvolts) and the 
same general wave form. Postcentrally the latency 
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(measured to the maximum response) varied from 
12-22 msec., depending upon the depth of anes- 
thesia. Precentrally the latency increased with 
the distance anterior to the central fissure, reach- 
ing a maximum of 4 or 6 msec. longer than the 
postcentral latency. Stimulation of isolated skin 
or muscle nerves gave identical results. Acute 
ablation of the postcentral gyri bilaterally in 
combination with the ipsilateral precentral gyrus 
and the entire cerebellum did not alter the re- 
sponse in the remaining precentral gyrus. The 
extent of the surgical ablations was confirmed by 
serial reconstruction of the brains of the operated 
animals. These experiments suggest the existence 
of an afferent neural system from the periphery 
to the precentral cortex which does not include 
the postcentral cortex or cerebellum. (Supported 
in part by grants from the Abrahamson Founda- 
tion and the research fund of Mount Sinai Hospi- 
tal, New York.) 


Importance of the negative pressure phase in 
mechanical breathing machines. J. V. MALONEY, 
Jr., J. O. Exvam,* S. W. Hanprorp,* G. A. 
Bauia,* D. W. Eastwoop* ano R. H. TEN 
Pas.* Naval Med. Field Research Lab., Camp 
Lejeune, and Div. of Anesthesiology, Washington 
Univ., St. Louis, Mo. 

The relative physiologic merits of the inter- 
mittent positive vs. the alternating positive-nega- 
tive type mechanical respirators have been a sub- 
ject of controversy for many years. The present 
experiments were designed to evaluate a wide 
variety of mechanical breathing machines under 
two clinical conditions: a) the relatively normal, 
lightly anesthetized individual, b) the individual 
with some form of respiratory and/or circulatory 
failure. Patients were studied in the operating 
room during routine surgical procedures, or on 
the hospital wards during treatment for respira- 
tory failure. Physiologic measurements included 
the continuous and simultaneous recording on a 
direct writing multichannel oscillograph of arte- 
rial blood pressure, airway pressure, and cardiac 
output by the blue dye method. Ventilation was 
monitored with a ventigrator, or by a continuous 
analysis of alveolar air with a direct writing in- 
frared carbon dioxide analyzer. Patients with a 
normal circulatory and respiratory system tol- 
erated either the intermittent positive or the 
positive-negative pressure without difficulty. In 
these patients intermittent positive pressure 
caused no appreciable change in blood pressure, 
but an 11% fall in cardiac output. The effects of 
the respirators in patients with respiratory pa- 
ralysis and/or circulatory inadequacy were quite 
different. Intermittent positive pressure produced 
a fall in blood pressure and an average decrease 
in cardiac output of 42%. Circulatory depression 
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occurred regardless of the care used in adminis. 
tering the intermittent positive pressure. The 
degree of depression was not correlated with the 
pressure wave form, but appeared related to the 
mean airway pressure. Under the same conditions, 
the positive-negative type respirators had a salu- 
tary effect on the blood pressure and cardiac out- 
put. The disparity between the results in 
relatively normal patients and in those with 
respiratory and/or circulatory failure indicates 
that mechanical breathing machines are best 
evaluated in those emergency situations in which 
they are likely to be used. 


Absorption of water, urea, glucose and electro- 
lytes through the human bladder. N. S. R. 
MauurF. Squier Urological Clinic, Columbia-Pres- 
byterian Hosp., New York City. 

An approximately ideal occurrence permitted 
this study. A patient from whose bladder a small 
recurrent papilloma had been fulgurated a few 
weeks previously had undergone a_ bilateral 
uretero-sigmoidostomy in preparation for cystec- 
tomy. His bladder was essentially normal except 
for a small area of incipient intra-epithelial car- 
cinoma which did not extend into submucosa. 
Solutions of accurately measured volume were 
introduced into the bladder through an indwelling 
urethral whistle-tip catheter taped in place so that 
its orifices were at the vesical neck. The catheter 
was connected with a mercurial manometer by 
narrow polyethylene tubing. The solution was 
introduced into the bladder through a small y- 
tube. There was no net diffusion of Nat, Cl-, and 
water through the bladder from an isotonic solu- 
tion of NaCl. Nat and Cl- diffused appreciably 
through the bladder from moderately hypertonic, 
2% NaCl. Water simultaneously diffused into the 
bladder. There was no significant net diffusion of 
K* and Cl- through the bladder from moderately 
hypertonic 2% KCl. Urea diffused appreciably 
through the human bladder. From 50 cc. of 2% 
urea in the bladder with a capacity of 200 cc., the 
hourly rate of diffusion was 56 mg. Glucose did 
not diffuse appreciably through the bladder in 
either direction. To test diffusion of glucose into 
the bladder the patient’s plasma glucose was 
raised to 360 mg.% by intravenous drip of glucose, 
and isotonic NaCl was introduced into the blad- 
der. Traces of Nat, Kt, and Cl~ diffused into the 
bladder when the intravesical fluid totally lacked 
these. Distilled water introduced into the bladder 
diffused through the same. 


Evaluation of methods measuring creatinine. 
EMANUEL E. MANDEL AND FLORENCE L. JONES 
(introduced by Joun L. Parrerson, JR.). Com- 
municable Disease Center, Public Health Service, 
Federal Security Agency and Dept. of Pathology, 
Emory Univ. School of Medicine, Atlanta, Ga. 
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Recent modifications of the Jaffe (alkaline pic- 
rate) reaction and the Bolliger (3,5-dinitroben- 
zoate) reaction were studied as applied to 3 com- 
mon types of serum filtrates and to urine, both 
with and without extraction of creatinine by 
Lloyd’s reagent. Tungstic acid and cadmium hy- 
droxide filtrates gave incomplete recoveries and 
yielded creatinine values 5-11% lower than corre- 
sponding trichloroacetic acid filtrates. When ap- 
plied to Lloyd’s reagent extracts of trichloroacetic 
acid filtrates (HarE. Proc. Soc. Exper. Biol. & 
Med. 74: 148, 1950), alkaline picrate furnished 
what appeared to be true values for creatinine; 
whereas dinitrobenzoate (ROETTGER. Biochem. 
Ztschr. 319: 359, 1949, modified), claimed to be 
more ‘specific’ than picrate, gave somewhat higher 
values. Both picrate (J. Biol. Chem. 158: 581, 1945) 
and dinitrobenzoate, when directly applied to fil- 
trates, gave values which, at low serum creatinine 
levels, included up to 50% of noncreatinine chro- 
mogen; this fraction was smaller in azotemic sera, 
usually less than 10%. Results obtained in urine 
with either picrate or dinitrobenzoate were prac- 
tically identical, irrespective of the use of Lloyd’s 
reagent. Using Hare’s picrate method in trichloro- 
acetic acid filtrates, the method of choice foi exact 
measurements, the serum creatinine content of 
venous arm blood was found to decrease slightly 
after clenching and releasing the fist for several 
minutes; there was no significant difference be- 
tween venous and arterial blood. 


Tension curves characteristic of muscles in which 
the fibers are not arranged in parallel. J. E. 
MARKEE AND M. Wiuutams.* Dept. of Anatomy, 
Duke Univ., Durham, N.C. 

By means of a strain gauge, we have recorded 
the total and the resting tension of certain mus- 
cles of the lower leg of the dog throughout the 
entire range of shortening of the muscle. After 
one or more of the nerve branches are cut or after 
parts of the muscle are cut, the peak of the active 
or the total tension curve is lowered but the shape 
of the curve is not altered in those muscles in 
which the muscle fibers are arranged in parallel. 
However, either of the above procedures changes 
the shape of the tension curves of those muscles 
in which the muscle fibers are arranged in series. 
By means of dissection it has been demonstrated 
that in most of the muscles of the lower leg of the 
dog the muscle fibers are arranged in parallel. In 
such muscles, destruction of part of the motor 
nerve or the muscle lowers the active tension 
curve but does not change the location of the 
peak of the active tension curve. On the other 
hand, the anterior tibial muscle, which is made 
up of five areas with separate innervations and 
which can be made to contract separately, con- 
tracts as though some of the five areas are ar- 
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ranged in series rather than in parallel. That is 
after destruction of any of the 5 motor nerve 
branches, the location of the peak of the active 
tension curve is changed. 


Effect of ‘thyroidectomy’ on nephrectomized dogs 
and rats. Ropert T. MarsHALL* AND SMITH 
FREEMAN. Dept. of Biochemistry, Northwestern 
Univ. Med. School, Chicago, IIl. 

A study was made of the effect of ‘thyroidec- 
tomy’ upon the survival time and blood chemical 
changes of bilaterally nephrectomized dogs and 
rats. Destruction of the thyroid gland was accom- 
plished by the administration of I!*!. The mean 
survival time of 12 control dogs was 104.9 hours 
(S. D., 24.8), while that of 9 ‘thyroidectomized’ ~ 
dogs was 182.8 hours (S. D., 47.8). The difference 
between control and experimental groups is sta- 
tistically significant (¢ ratio, 4.86). The serum 
concentration of inorganic phosphorus of the 
thyroidectomized group increased more slowly 
following nephrectomy than did that of the con- 
trol group. There was no clearly defined difference 
between the 2 groups in the rate of increase of the 
serum potassium or N.P.N. The terminal values 
for serum potassium, inorganic phosphorus, and 
N.P.N. were all considerably higher in the thy- 
roidectomized group. Similar studies were per- 
formed on adult rats of the Sprague-Dawley 
strain. The average survival time of 52 animals 
in the control group was 88.13 hours (S. D., 15.23) 
and that of 48 thyroidectomized rats, 107.72 hours 
(S. D., 17.0). The difference in survival time is 
statistically significant (¢ ratio, 6.07). Seventy- 
two hours after nephrectomy the concentration of 
serum inorganic phosphorus was definitely lower 
in the thyroidectomized rats. 


Ethanol oxidation by rat liver slices. E. J. Masoro 
AND J. R. Brreuarp (introduced by G. H. 
ErtiINnGER). Dept. of Physiology, Queen’s Univ., 
Kingston, Ontario, Canada. 

The effect that the concentration of ethyl alco- 
hol has on the ability of the liver to convert C'- 
labelled ethanol to C“O:2 was investigated. It was 
felt that this basic information was needed before 
a study of other factors affecting ethanol metab- 
olism could be effectively undertaken. The liver 
slices were incubated for 3 hours at 37.5° C. in 5 
ml. of the Krebs-Henseleit bicarbonate buffer 
medium containing the following concentrations 
of C-labelled ethanol per milliliter of solution: 
0.065 mg., 0.138 mg., 0.26 mg., 0.61 mg., 1.2 mg., 
2.5 mg. Although there was considerable variation, 
from rat to rat, in the absolute number of milli- 
grams and in the percentage of the added ethanol 
converted to COs, the curves obtained were of a 
similar form for each animal studied. When ex- 
pressed in terms uf milligrams of ethanol con- 
verted to CO:, a curve was found with a peak at 
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the 0.26 mg/ml. concentration; the curve fell off 
abruptly at the 0.61 mg/ml. concentration, and 
was a plateau from this point on through the 
higher concentration range. When expressed in 
terms of percentage of the ethanol converted to 
CO2, there was a rather gradual fall from the 
0.065 mg/ml. to the 0.25 mg/ml. concentrations, 
and a much steeper fall from the 0.25 mg/ml. 
to the 2.5 mg/ml. concentrations. The physio- 
logical significance of the above data is now being 
investigated. 


Toxicity of desoxycorticosterone acetate (DCA) 
in rabbits on high salt diet. G. M. C. Masson, 
L. A. Lewis, A. C. Corcoran Anp I. H. Paae. 
Cleveland Clinic Fndn. and Frank E. Bunts Edu- 
cational Inst., Cleveland, Ohio. 

Thirty-two adult rabbits given 1% NaCl solu- 
tion as drinking water were divided into 2 groups: 
animals of group I (21) received daily subcutane- 
ous injections of 10 mg. of DCA as a water sus- 
pension, those of group II (11) kept as controls, 
received daily injections of the suspending 
medium (saline, alcohol, detergent). Some of the 
rabbits were mated prior to the beginning of the 
experiment. The following observations were 
made: /) Paralysis or clonic seizures appeared as 
early as the 5th day of treatment; 2) interruption 
of pregnancy with fetal retention; 3) normal 
blood pressure; 4) normal hemoglobin, hematoc.it, 
plasma chlorides and sodium values, but decrease 
in plasma potassium. §) High plasma cholesteroi 
values (104 compared with 35 mg.% in controls) 
were associated with visible lipemia; ultracentri- 
fuge studies using a density of 1.21 showed the 
presence of —§S1.21 (>70) and --S1.21 (40-70) 
components in high concentration. The same com- 
ponents are not normally present in appreciable 
amounts. The —S1.21 (30-40) was slightly higher, 
while the —§S1.21 (1-10) component was slightly 
lower than normal. 6) Electrophoretic studies us- 
ing phosphate buffer pH 7.8, u 0.16, showed 2 
a-globulin components (a: and a2). In normal 
rabbits, only a2-globulin is resolved and not 
always completely. The 6-globulin was more con- 
centrated than normal while the albumin and 
y-globulin were decreased. 7) The most significant 
pathologic change consisted of hepatic necrosis 
and subcapsular hemorrhages restricted to the 
right lobe. Since most of these symptoms as well 
as the chemical and pathologic changes seen in 
these rabbits are reminiscent of those seen in 
human eclamptogenic toxemia, it is suggested 
that salt-active corticosteroids may play a role 
in the pathogenesis of this condition. 


Instantaneous equipotential data during the T 
interval on the body surface of the nor:aal 
adult human. A. Mavuro,* L. H. Nanum anp 
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RAJINDER S. Srkanp.* Lab. of Physiology, Yale 

Univ. School of Medicine, New Haven, Conn. 

The instantaneous potential distribution was 
plotted in terms of equipotential lines for 3 in. 
stants of the T interval. The data have been proc. 
essed in the same way as in the earlier communi- 
cation concerning the Q.R.S. interval (J. Applied 
Physiol. 3: 454, 1951) The striking difference in 
the potential distribution can be seen by the fact 
that the left side of the chest remains positive 
with respect to the right side. Moreover, the 
potential values merely wax and wane in time 
with a minimum of rotation. This is in sharp con- 
trast to the sweeping rotation of the potential 
pattern over the surface during the Q R:S. inter- 
val. Although the distribution is a ‘2-pole fune- 
tion,’ its irregularity and asymmetry make it 
impossible, as in the case of the Q.R.S. events, 
to invoke a vector or axis parameter to describe 
the total distribution from moment to moment. 


Relation between oxygen consumption and wing 
load in flies. FRaNces V. McCann* anp Epwarb 
G. BoretticER. Dept. of Zoology, Univ. of Con- 
necticut, Storrs. 

The oxygen consumption of flies with different 
wing loads was determined by the Warburg 
method. The resting fly (Sarcophaga bullata, 
Parker), consumed an average of 28.7 mm#/gm, 
min. With the wings removed to reduce muscle 
load to a minimum, the rate averaged 456 mm’‘/ 
gm/min., an increase of 16 times over the resting 
rate. As flight movement frequencies were also 
made, the results could be calculated in terms of 
oxygen utilization per cycle; this averaged 2 X 
10-*mm*/cycle. The flight muscles of the wingless 
fly do work in deforming the elastic thorax. Al- 
though other evidence indicates that this is by 
no means small, it can be considered fairly con- 
stant throughout each cycle irrespective of wing 
load. With the wings on, the oxygen consumption 
was 725 mm*/gm/min., or 7 X 10-’mm?/cycle. The 
increase in oxygen consumption per cycle observed 
must be related to the work done in moving the 
wings. If the oxidative processes are considered 
to be 50% efficient as has been found for frog 
muscle, half of the energy equivalent of the extra 
oxygen consumed is utilized in moving the wings. 
Assuming an R.Q. of 1, a rough calculation of the 
work done per cycle in moving the wings can be 
made. This calculates to be 100 ergs/cycle, or 
18,000 ergs/second. Studies of flies with various 
wing loads were made to determine the relation 
between the extra oxygen used and the load. 


Effectiveness of NaCl solutions in combating 
shock and promoting 10-day survival of severely 
burned rats. Mites D. McCarruy anp NANCY 
NEwWLIN (introduced by I. 8. Ravp1n). Harrison 
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Dept. of Surgical Research, Schools of Medicine, 

Univ. of Pennsylvania, Philadelphia. 

A back burn at 90° C. for 35 seconds which is 
lethal to all untreated control rats (McCarruy, 
J. Lab. & Clin. Med. 30: 1027, 1945) has been used 
to define the limits of effectiveness of NaCl infu- 
sions in combating shock and promoting 10-day 
survival. The severity of such burns was intensi- 
fed by increasing the surface area burned from 
32 + 2% to 42 + 2 and 50 + 2% following hyper- 
tonic NaCl (1.4%) infusions amounting to 15% of 
the body weight (found to be the optimum infu- 
sion volume) survival percentages at 10 days were 
75, 78 and 20, respectively. Furthermore, the effec- 
tiveness of the infusions was conditioned by the 
time lapse from burning to the beginning of 
therapy; e.g. the majority of rats receiving a 42% 
burn died when infusions were begun at 2 hours 
post-burn, but had a higher survival percentage 
when infusions were begun at one-half hour post- 
burn. (This work was supported in part by con- 
tract number DA-49-007-MD-107 between the Uni- 
versity of Pennsylvania and the Department of 
the Army.) 


Mineral metabolism of rats receiving sulfonic ion 
exchange resin chronically. Evan W. McCuEs- 
nEY. Sterling-Winthrop Research Inst., Rensse- 
laer, N. Y. 

Rats have been kept on a diet of medium Na 
and K content for 9 months. Some have received 
ammonium sulfonate resin at levels of 5, 10, or 
15%, and in one group the resin fed contained 1 
mEq. of K/gm. There were only small differences 
in rate of growth of rats of the same sex, except 
at the 15% dietary level; these animals were only 
able to maintain their original weights. Data on 
the mineral metabolism of the female rats have 
been obtained at several intervals, and will be 
presented in detail. In general, the animals show 
borderline Na, K, and Mg while balances of Ca 
decrease as the rate of growth decreases. The 
resins cause a marked shift of Na and K from 
urine to feces but do not affect Ca or Mg metab- 
olism appreciably. Phosphate absorption is mark- 
edly increased by the resin, while iron balances in 
both resin and control animals are near zero. The 
most significant feature of the results is the dem- 
onstration that in some groups practically 100% 
of the dietary Na and K appears in the feces. 


An accelerator of prothrombin conversion arising 
in purified prothrombin preparations. RoBERT 
I. McCLtaucHry* AND WALTER H. SEEGERs. 
Dept. of Physiology and Pharmacology, Wayne 
Univ. College of Medicine, Detroit, Mich. 
Purified prothrombin prepared by the method 

of Ware and Seegers (J. Biol. Chem. 174: 565, 

1948), when heated to 53° C. for 2 hours, is free 
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from Ac-globulin. Such preparations may be dried 
by precipitation with acetone, and they remain 
stable for many months in the dried state. When 
dissolved in water or physiological saline solution 
and stored in a deep freeze, however, the pro- 
thrombin concentration progressively decreases 
over a period of 4-12 weeks. With the decrease in 
prothrombin activity, there becomes detectable 
in the purified prothrombin solutions an accelera- 
tor of prothrombin activation. This accelerator 
causes as much as a tenfold increase in the appar- 
ent Ac-globulin content of bovine plasma, as 
determined by the method described by Ware 
and Seegers (J. Biol. Chem. 172: 699, 1948). The 


accelerator effect could not be demonstrated by _ 


attempting to substitute it for thromboplastin or 
Ac-globulin in the activator analysis system; it 
seems rather to supplement these previously rec- 
ognized activators. The accelerator is probably a 
derivative of prothrombin itself. The clotting time 
of fibrinogen solutions with standard thrombin 
solutions was not affected by the concentration of 
the prothrombin solution used in demonstrating 
the accelerator effect, although higher concentra- 
tions did cause an equivocal shortening of the 
clotting time. 


Nucleic acid content of rat testes at various ages. 
Wiuu1amM B. McENErRy* AND WARREN O. NEL- 
son. College of Medicine, Univ. of Iowa, Iowa 
City. 

Pentose (PNAP) and desoxypentose (DPNAP) 
nucleic acid phosphorus were determined by 
Schneider’s modification of Schmidt and Thann- 
hauser’s method. Cytoplasmic basophilia was 
studied by the methyl green pyronin technique 
and desoxypentose nucleic acid visualized by the 
Feulgen procedure. PNAP values in mg/100 gm. 
fresh tissue in normal adult, and at 10, 20, 30, 40 
and 60 days were, respectively, 60.32, 120.01, 
110.84, 86.63, 70.31 and 59.45. DPNAP values were, 
respectively, 12.30, 25.81, 26.67, 20.83, 13.86 and 
12.21. Cytochemical preparations of normal adult 
testes revealed considerable cytoplasmic baso- 
phila, presumably pentose nucleic acid, in the 
outer layer of tubular cells, spermatogonia and 
Sertoli cells and large extracellular basophilic 
droplets in the region of sperm maturation. Other 
cellular elements in normal adult testes showed 
moderate amounts of cytoplasmic basophilia, ap- 
parently proportional to the cytoplasmic content. 
Feulgen preparations indicated that nuclei of 
spermatogonia and primary spermatocytes were 
exceedingly rich in DPNA. Sperm heads showed 
considerable amounts, but spermatid and Leydig 
cell nuclei relatively little. In the 10- and 20-day 
testes the tubular cells showed increased cyto- 
plasmic basophilia. This difference was not seen 
in older testes. Thus it has been concluded that 
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over and above the differences in cell types there 
is an increased amount of PNA. Since the Feulgen 
reaction was not appreciably different in any of 
the groups, differences seen in the DPNA values 
are attributable to the cell types present at the 
different ages. (This study supported in part by a 
research grant from the U.S. Public Health Serv- 
ice, Rg 1778.) 


Nucleic acid content of rat testes following vari- 
ous experimental procedures. W1LL1AM B. Mc- 
ENERY* AND WARREN QO. NE son. College of 
Medicine, State Univ. of Iowa, Iowa City. 
Chemical determinations and cytochemical vis- 

ualization of pentose (PNAP) and desoxypentose 

(DPNAP) nucleic acid phosphorus were made 

(see McEnery and Nelson, page 103) on testes of 

rats subjected to several experimental procedures. 

PNAP values in mg/100 gm. fresh tissue in adult 

rats and after hypophysectomy (30 days), estrogen 

(100 ug. for 30 days), x-ray (30 days following 600 r) 

and cryptorchid (80 days) were, respectively, 

60.32, 87.14, 86.01, 67.66 and 66.52. DPNAP values 

were, respectively, 12.30, 23.45, 23.24, 14.63 and 

17.32. All these procedures impair spermatogene- 

sis, however, the extent of impairment varies with 

the procedure and the tubular cell populations 
being correspondingly altered. A considerable in- 
crease in PNAP occurred after hypophysectomy 
and estrogen since the tubules contain Sertoli 
cells, spermatogonia and primary spermatocytes, 
all of which have low nuclear-cytoplasmic ratios. 
After x-irradiation and cryptorchidism, Sertoli 
cells predominate and while they have a low 
nuclear-cytoplasmic ratio apparently the PNA 
content is less than in other cells. DPNAP values 
were doubled after hypophysectomy and estrogen 
since all tubular cells have diploid numbers of 
chromosomes. We cannot explain why this was 
not true in cryptorchid and x-irradiated animals. 
Apparently these treatments produce some spe- 
cific effect which is not understood. Cytochemical 
preparations of the experimental groups showed 
no measurable differences for the cell types pres- 
ent in each series. Thus it would appear that vari- 
ations in nucleic acid content are due to the cell 
types present within the tubules. (This study 
supported in part by a research grant from the 
U.S. Public Health Service, Rg 1778.) 


Tension-length curves of insect fibrillar muscle. 
Wiiu1aM McENRoE (introduced by Roserr H. 
OstER). Dept. of Zoology, Univ. of Connecticut, 
Storrs. 

The fibrillar muscle of flies furnishes the power 
for their high frequency wing movements. This 
muscle contracts at a rate determined by the 
wing load. As soon as one stroke is finished the 
reverse stroke starts independently of CNS con- 
trol. A fibrillar muscle therefore behaves as a 


fully tetanized muscle whose shortening is deter. 
mined by the mechanical features of wing move. 
ment. Experiments were performed on large Sar. 
cophaga flies to determine whether the fibrillar 
muscle, when prevented from shortening, will 
produce a constant tension. A technique was 
developed by which single muscles could be freed 
at one end and their tension recorded during 
tethered flight. With the muscle slightly stretched 
tensions of 250 mg. were obtained. The tension 
increased rapidly at the start of flight, was main. 
tained constant during flight, and slowly disap. 
peared at the end of flight. Tensions were also 
studied while stimulating the ganglion. The sig. 
nificance of these results in relation to theories of 
the operation of the fast flight mechanism of in. 
sects is discussed. 


Histamine release from sensitized rabbit blood 
cells. Further evidence against the participa 
tion of plasma protease. FLoyp C. McInvirt* 
AND L. W. Rotu. Abbott Labs., North Chicago, 
Tl. 

The theory that the development of anaphylaxis 
depends upon the activation of plasma protease 
has numerous proponents although this theory 
lacks the support of unequivocal evidence. In our 
studies of the early steps in the mechanism of the 
anaphylaxis reaction we have utilized the in vitro 
release of histamine from the blood cells and 
formed elements following the addition of antigen 
to the blood from sensitized rabbits. In a previous 
publication (McIntire, F. C., L. W. Roru ano 
M. Sprout... Proc. Soc. Exper. Biol. & Med. 72: 
605, 1950) we indicated that the participation o/ 
plasma protease in the in vitro histamine release 
was very doubtful because : 1) excessive quantities 
of soybean trypsin inhibitor failed to inhibit the 
histamine release, and 2) large amounts of bovine 
fibrinolysin failed to release significant amounts 
of histamine. As more conclusive evidence against 
the essentiality of plasma protease for the hista- 
mine release by antigen, we found that negligible 
histamine was released when rabbit plasma pro- 
tease was activated by streptokinase (Lederle) 
sufficiently to lyse the clotted plasma in a few 
minutes. In the same rabbit blood the antigen- 
antibody reaction produced a marked release of 
histamine and did not activate enough protease 
to cause detectable lysis of the plasma clot. Fur- 
thermore, in vivo, no gross symptoms of anaphy- 
laxis were produced by streptokinase sufficient to 


activate markedly the protease in 120 ml. /§ 


blood. 


Studies of brain stem pressor responses in normal 
and hypertensive dogs. J. D. McQuEEn,* AND 
A. Earu WALKER. Div. of Neurological Surgery, 
Johns Hopkins Hosp., Baltimore, Md. 

The brain stem was explored in curarized dogs 
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by stimulation with thyratron discharges through 
a concentric electrode. Continuous blood pressure 
recordings were made from the aorta using an 
electromanometer. The electrical activity from 
the cortex and the points of stimulation was 
sampled; specific activation or after-discharge did 
not accompany the pressor responses. The cardiac 
slowing and irregularities which accompanied 
pressor responses were more easily suppressed 
with small doses of pentobarbital or ether than 
the rises in blood pressure. The latter were lost 
with a dosage of either of these agents sufficiently 
large to immobilize the animal. p-tubocurarine 
suppressed the pressor effects minimally up to a 
period of 3 minutes; sometimes not at all. Tetra- 
ethylammonium chloride, penta and hexa-methyl- 
ene-1, 10-bis-trimethylammonium bromides abol- 
ished the pressor slowing and _ irregularities, 
lowered the level of blood pressure and suppressed 
the pressor responses. The 2 methonium deriva- 
tives were more potent in pressor suppression than 
tetraethylammonium chloride which was occa- 
sionally without effect. Epinephrine exerted its 
full influence in the presence of all 3. The deca- 
methonium derivative did not exhibit these effects. 
The pressor responses found in hypertensive ani- 
mals were essentially the same as those in normo- 
tensive animals. The significance of these results 
will be discussed. 


A comparison of methods for measuring pulmo- 
nary resistance. JERE Merap* (introduced by 
W. H. Forsess). Dept. of Physiology, Harvard 
School of Public Health, Boston, Mass. 

A technique is described for the measurement 
of lung resistance in spontaneously breathing ani- 
mals and man which utilizes a cathode ray oscil- 
loscope as a coordinate plotting device. The 
plotted variables are: 1) instantaneous rates of 
air flow on the ‘Y’ axis as obtained by means of 
a pneumotachograph screen and 2) the resistive 
component of the pressure drop from the mouth 
to the surface of the lungs on the ‘X’ axis. The 
second variable is obtained by taking the pres- 
sure variation recorded from a latex balloon placed 
in the esophagus as an index of interpleural pres- 
sure variation and in effect subtracting the pres- 
sure component relating to lung elasticity by 
utilizing the linear relationship of this component 
to changing lung volume, which in turn is obtained 
by continuous integration of the rate of flow 
variable. The resulting pattern is a continuous 
plot of lung resistance with inspiratory and ex- 
piratory resistances recorded separately. Ex- 
pressed in terms of the pressure in centimeters of 
water associated with a rate of flow of 100 1/ 
minute, the range encountered in 7 normal adult 
Subjects was 2.0-4.25 with a mean of 3.2. There 
was no significant difference between the phases 
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of respiration. Lung resistance was substantially 
altered by changing mean lung volume, showing 
approximately a fivefold variation over the vital 
capacity range. Resistance measurements ob- 
tained by the interrupter technique in general 
were slightly higher than those obtained by the 
esophageal balloon technique. This finding is dis- 
cussed in the light of theoretical considerations 
suggesting that the interrupter measurement in- 
cludes tissue resistance of the lung and some 
component of thorax wall in addition to airway 
resistance. 


Relation of diet to growth adaptation of young 
rats given large doses of hormones. JosEPH 
MerrTes. Dept. of Physiology and Pharmacology, 
Michigan State College, East Lansing. 

The initial degree of growth-inhibition induced 
in young rats by administering large daily doses 
of hormones such as diethylstilbestrol, thyroid or 
cortisone is usually not maintained indefinitely. 
When the rat becomes adapted to the hormone 
overdosage, there is a distinct upward trend in 
growth which may or may not reach the level of 
untreated rats. Recent experimental data from 
this laboratory indicate that on an adequate diet, 
the initial inhibition of growth is accompanied by 
a decrease while the subsequent upward trend is 
accompanied by an increase in food consumption. 
On a deficient diet, the initial depressions of 
growth and appetite are more severe than on an 
adequate diet, and even after relatively long 
periods there is no marked upward trend in growth 
or appetite. These findings indicate that at least 
part of the ability of young rats to adapt them- 
selves to overdosage with hormones depends on 
an increased intake of certain essential nutrients, 
i.e. vitamin B12, which are available in the ade- 
quate but not in the deficient diet. These obser- 
vations are believed to constitute further evi- 
dence for the author’s hypothesis that marked 
changes in the endocrine balance of the body 
decisively alter its nutritional requirements (Me- 
tabolism, Jan. 1952). 


Effects of testosterone propionate on rat seminal 
vesicles. R. M. MreLampy AND J. C. PorRTER 
(introduced by E. A. Hewitt). Iowa Agricul- 
tural Experiment Station, Iowa State College, 
Ames. 

Alkaline phosphatase activity of seminal vesicle 
tissue from normal male rats was 253 units and 
acid phosphatase was 107. A phosphatase unit is 
equal to mg. tyrosine equivalent to phenol lib- 
erated from disodium phenyl phosphate/gm. dry 
wt. tissue/hour. Three months after castration 
alkaline phosphatase decreased to 120 units and 
the acid to 11. Testosterone propionate (Peran- 
deren), 500 y/day, was injected subcutaneously 
for 20 days. After 5 days of hormone treatment the 
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alkaline phosphatase increased to 861 units (618% 
increase over castrate level). Yoilowing this max- 
imum, the activity decreased to a level of 511 
units by the 20th day. Acid phosphatase increased 
573% over the castrate during the first 5 days and 
745% after 20 days. There was little, if any, secre- 
tion present in the castrate animal and the aver- 
age dry weight of the gland was 48 mg. After 20 
days treatment there was 1322 mg. of secretion 
and the dry weight of the gland was 525 mg. The 
composition of the secretion collected from nor- 
mal animals was as follows: 25.9% dry matter; 
12.6% total N; 0.44% N.P.N.; 1.6% ash; and 
0.35% total reducing substances. Fructose was 
absent from both tissue and secretion. The Qo, of 
the castrate gland tissue was 3.5. Forty-eight 
hours after hormone treatment the Qo, rose to 
6.2, decreasing to 4.2 by the fifth day and 3.4 by 
the twentieth day of the experiment. 


Evaluation of drug protection against experi- 
mentally induced ventricular fibrillation in 499 
dogs: Quinidine, Procaine, Pronestyl, Xylo- 
caine, Trasentine, Pendiomide and Ciba * 1194. 
GEORGE R. MENEELY, JAMES S. ANDERSON,* 
Lester L. Hisserr,* James E. McCarry,* 
Sam E. STEPHENSON, JR.,* Epwin R. Youne* 
AND Con O. T. Bauu.* Research Lab., Thayer 
Veterans Administration Hosp. and Dept. of 
Medicine, Vanderbilt Univ. School of Medicine, 
Nashville. 

We have previously reported the efficacy of 
quinidine in preventing ventricular fibrillation 
during 30-minute occlusion of the anterior de- 
sending coronary artery and upon release of the 
occlusion in Nembutal anesthetized dogs. Experi- 
ments with 6 additional drugs interspersed with 
controls on 499 dogs are here reported. The in- 
cidence of ventricular fibrillation among controls 
during the 30-minute occlusion was 26% and of 
the survivors, fibrillation occurred upon release 
of the artery in 71%. Quinidine provided highly 
significant (P < 0.01) protection both during 
occlusion and upon release; Procaine and 
Pronestyl significant (P < 0.05) protection dur- 
ing occlusion and Pronestyl suggestive (P < 0.10) 
protection on release. Xylocaine was ineffective. 
Trasentine, reported effected by other methods, 
did not protect. Of the 2 ganglionic blocking 
agents, Pendiomide (Ciba #9295) offered signifi- 
cant protection against ventricular fibrillation 
upon release of the occluded artery while tris 
diethylamino ethylamine hydrochloride (Ciba 
#1194) did not seem to afford any protection. 
(Supported in part by Ciba Pharmaceutical Prod- 
ucts, Inc.) 


Localization of cortisone in an inflamed area. 
Vaty MeENKIN. Agnes Barr Chase Fndn. for 
Cancer Research, Temple Univ. School of Med- 
icine, Philadelphia, Pa. 
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Cortisone acetate (Merck) could be injected 
intravenously, very slowly, into rabbits in doses 
ranging from 25 to 165 mg., the latter being given 
in daily divided doses. An inflammation was in. 
duced, following the intravenous injection of 
cortisone, into the pleural cavity of rabbits with 
0.2 «ce. of 1%% croton oil in olive cil. The exudate, 
containing both leukotaxine and presumably some 
exudin, was collected on the following day and 
also on successi' e days. Such exudative material 
was then iniecied into the skin of an otherwise 
normal rabbit, injected immediately before with 


30 to 40 mg. of ACTH into the blood stream. An | 


accompanying control rabbit was also utilized 
which had received 3 to 4 cc. of physiological 
saline intravenously. In essentially all cases, it 
was found that with an exudate derived from the 
pleural cavity of a rabbit injected with cortisone, 
tested in the skin of a rabbit injected in tum 
with ACTH, both the increased permeability of 
capillaries and the migration of leukocytes were 
suppressed, whereas in the control exudate from 
a rabbit injected with only saline intravenously, 
the trypan blue test appeared conspicuously, but 
not prominently when it was compared with the 
local accumulation of dye caused by exudative 
material taken from another control rabbit which 
had received no cortisone intravenously. The same 
suppressing effect was obtained from the exudate 
of a rabbit injected intravenously with cortisone 
when, however, the pleural inflammation had 
already been fully established. The latter would 
rule out in these experiments that cortisone in- 
hibits the formation of leukotaxine, but rather 
indicates that cortisone by accumulating in the 
inflamed area exerts its suppressing effect on 
leukotaxine. ACTH injected intravenously into 
the experimental rabbit suppresses any exudil 
present in the tested exudates besides leukotaxine. 


Cardiac glycogen in fishes during and following 
acute anoxia. A. W. Merricx* anp M. M. 
Evus. Dept. of Physiology and Pharmacology, 
Univ. of Missouri Med. School, Columbia. 
Changes in cardiac glycogen during anoxia were 

followed in goldfish, as they succumb in water of 

low oxygen content only after relatively long 
exposures. Three-inch goldfish were carried in 
6-liter Erlenmeyer flasks, 4 fishes to a flask, at 
19°C. The dissolved oxygen in water for anoxi¢ 
series was reduced to 0.58 ppm by bubbling pure 
nitrogen gas through the water and holding the 
low oxygen water under this gas. Displacement of 
dissolved by O2 by Nz» produced no significant 
changes in pH or salt balance in the well buffered 
tap water used. All control and revived fishes were 
carried in water of 7.4 ppm O». Cardiac glycogen 
was determined by the method of Somogyi, the 
average for the controls being 23.6 mg/gm. of 
cardiac tissue. Acute distress developed in fishes 
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abruptly transferred into the low oxygen water 
in approximately 5 hours. The end point for acute 
anoxia was set at 15 minutes after opercular 
movements ceased. In the anoxic series there was 
B littie or no change in cardiac glycogen before the 
symptoms of acute anoxia appeared; but with 
ye onset of incoordination and irregular opercular 
movements cardiac glycogen fell rapidly to an 
average 2.6 mg/gm. Cardiac glycogen did not 
f return to normal under 3 hours or more in anoxic 
fishes revived in fresh water, although after o 
hours cardiac glycogen again approached (19.¢ 
mg/gm.) that of the controls. Thus during the 
first 3 to 6 hours following acute anoxia cardiac 
glycogen was about 11% of normal although swim- 
ming and respiratory movements appeared un- 
affected and revival seemed complete after 15 
minutes. 


Electrophysiologic phenomena evoked by electri- 
cal stimulation of caudate nucleus. Frep A. 
MetrrLer, CuristiAN A. Hovpe* aNnp Harry 
GrunpFsEst. Depts. of Neurology and Anatomy, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 

Inhibition of induced and spontaneous somato- 
motor activity upon repetitive electrical stirnula- 
tion of the caudate nucleus has been described, as 
has inhibition and facilitation of autonomic activ- 
ity. Inhibition of movement and suppression of 
electrical cortical activity have been associated 
with ‘suppressor bands,’ and firing of the caudate 
nucleus, following application of strychnine to 
the cortex. In the present study, it has not been 
found possible to activate caudate nucleus by 
electrical stimulation of cortex. Single shock 
electrical stimulation of caudate does, however, 
fire homolateral anterior and posterior sigmoid 
gyri of cat and, in monkey, discharges a region 
which has Brodmann’s area 10 as its focal center. 
Conduction is rapid (response within 2 msec.). 
Cortical removal produces a reduction in size of 
the caudate nucleus and in the number and size 
of its cells. Single shocks delivered to the caudate 
are conducted in various directions. Stimulation 
of its ventricular surface results in slow, long 
sustained caudally directed conduction within the 
nucleus (traversing 5-6 mm. within 10-20 msec., 
response lasting over 30 msec. at caudal focus). 
Stimulation of ventral part of head of nucleus 
results in orally directed conduction having ap- 
proximately the same characteristics. Character- 
istics of the response depend on loci of stimulation 
and recording. The caudate is not capable of 
responding in the above manner when stimulated 
repetitively (40-60 cycles). Results on hand indi- 
cate caudate consists of many multi-neuron chains 
and capable of prolonged activity. 


Relation between dosage of thyroid hormone and 
metabolic increase in thyroidectomized rat used 
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to determine the influence of iodinization on 

thyroid globulin. ARTHUR E. Meyer. Fellows 

Pharmaceutical Labs., New York City. 

Thyroidectomized male rats have an oxygen 
consumption of 3.15 calories/kg/hour with a stand- 
ard deviation of +7.2%, except for the late spring 
months, when the metabolism is higher. Feeding 
graded doses of purified thyroid globulin elicits 
an increase following a logarithmic curve, if the 
responses are calculated in percentages of the pre- 
treatment levels. Using the curve of the natural 
logarithm, a dosage unit is proposed that cor- 
responds to the point at which the curve crosses 
the abscissa, below which the dose is at subthresh- 
vid levels. The unit of response is, then, that ob- 
tained at 2.7 dose units. Feeding 2.7 dose units for 
each 10 gm. rat on 2 consecutive days gave in 
these experiments a metabolic increase of 19% on 
the 4th or 5th day; 19%, therefore, is the response 
unit. One-half of purified thyroid globulin solu- 
tion was treated with iodine in KI at 70° and 
precipitated isoelectrically, equally as the non-io- 
dized portion. The natural thyroid globulin con- 
tained 0.82% I, the iodized 5.04%. Making allow- 
ance for the increase in weight by iodinization, 
equivalent doses were used for assay. The iodized 
product gave a curve closely coinciding with that 
of the non-iodized thyroid globulin. Iodinization 
did not add to the potency of the hormone. It is 
concluded that no free tyrosine groups were avail- 
able in the molecule which on iodinization would 
enhance the potency of the molecule. 


Effects of mercuric ion on sodium movement 
through the gills of goldfish. DaLLAs K. MEYER. 
Dept. of Physiology and Pharmacology, Univ. of 
Missouri, Columbia. 

Radioactive Na may be used to measure sepa- 
rately the rates of Na uptake through the gills of 
freshwater fishes and the simultaneous loss of Na 
through the gills that may occur in certain physio- 
logical states (Federation Proc. 10:91, 1951). Meas- 
urements of Na uptake and Na loss were made over 
a 2-hour control period. Mercuric chloride was 
added to the aquarium water to produce the desired 
concentration and a second set of determinations 
taken 2 hours later. Mercuric ion has a profound 
effect on the movement of Na in both directions. 
The average rate of active Na uptake by the gills 
during the control period was 0.92 mg. Na/100 
gm. of fish/hour. and the average rate of Na loss 
over the same period of time was 0.41 mg/100 
gm. of fish. Mercuric ion in a concentration of 
10-° m completely inhibited the active uptake but 
increased the loss of Na to 4.02 mg/100 gm. of 
fish/hour. When the concentration of mercuric 
ion was reduced to 10-* m the active uptake was 
depressed by 25% while the Na loss was increased 
by 43% over the control rates. An intraperitoneal 
injection of 5 mg. of 2,3-dithiopropanol protected 
a 40-gm. fish against both the inhibition of Na 
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uptake and the accelerated Na loss that followed 
exposure to 10-° m mercuric ion. 


No demonstrable glomerular-proximal tubule im- 
balance in chronic pyelonephritis. ALEXANDER 
J. Micu1E aND CATHARINE R. MICHIE (intro- 
duced by J. E. Ruoaps). Dept. of Physiology, 
New York Univ., College of Medicine, New York 
Cit, and Harrison Dept. of Surgical Research, 
Schools of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Approximately the same time interval is re- 
quired for the normal and nonhydronephrotic 
pyleonephritic kidney to reach equilibrium clear- 
ance of p-aminohippurate, phenolsulfonphthalein, 
and mannitol, thiosulfate, or inulin. With these 
substances equilibrium between plasma and urine 
occurs within 30 minutes in the normal kidney. 
A similar examination of 36 nonhydronephrotic 
pyelonephritic kidneys reveals that clearance 
equilibrium is attained in the same time. In 11 
instances these measurements were obtained si- 
multaneously in subjects having a hypertrophic 
normal and a pyelonephritic kidney. There was 
no significant difference in the time required for 
clearance equilibrium between the two kidneys. 
Also the ratio of one clearance to another in the 
diseased and nondiseased kidney in the same sub- 


ject shows little variance provided Tmpax is 
greater than 10 mg/minute. Finally the average 
of the various clearance ratios for 13 hypertrophic 
normal kidneys are very similar to the average of 


36 nonhydronephrotic pyelonephritic kidneys 
whose Tmpan is greater than 10 mg/minute. With 
this method we cannot demonstrate in chronic 
pyelonephritis a significant number of nephrons 
with only nonfunctioning glomeruli or only non- 
functioning proximal tubules. 


Thermal radiation burns in rabbits. Davip M1- 
NARD AND Roperick E. JENSEN.* Naval Med. 
Research Inst., Bethesda, Md. 

Shaved skin areas of albino rabbits weighing 
between 2.5 and 3.5 kg. have been exposed to a 
tungsten lamp source giving a maximum intensity 
of approximately 8.0 cal/cm?/sec. A threshold 
burn is produced in 0.3 second. An exposure of 
0.6 second, produces a full thickness burn healing 
by scar formation. Exposures of 1.0 second and 
longer result in contraction of the skin during 
exposure followed later by sloughing and pro- 
longed healing. Large area burns (approximately 
7.5% of total surface area in 1 exposure or 15% 
in 2 exposures) were produced in rabbits anes- 
thetized with ether. A transitory rise in hemato- 
crit in the first 3 hours with a later fall below 
normal lasting many days is a consistent finding. 
The erythrocyte sedimentation rate becomes ele- 
vated in 24-48 hours after the burn and may re- 
turn to normal well in advance of healing. A transi- 
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tory fall in blood pressure with bradycardia seen 
during and immediately after exposure is consid- 
ered to be reflex in origin. Secondary shock has 
not been observed. Normally hydrated animals 
exhibit no significant change in plasma volume. 
However, in animals maintained on a dry diet for 
24 hours before burning, a reduction in plasma 
volume of 15-25% is seen 2 hours following the 
burn. The proportion of body surface which must 
be exposed to result fatally remains to be deter. 
mined. 


Cholesterol in the syrian golden hamster. M. C. 
Mirorr (introduced by P. A. Wricut). Dept. 
of Zoology, Univ. of Michigan, Ann Arbor. 
Chemical determinations of cholesterol (Webb 

modification of the Sperry-Schoenheimer method) 

were carried out on the adrenals, ovaries, testes, 
brains, kidneys, livers, and sera of male and fe- 
male hamsters. While the adrenals of all other 
animals which have been investigated to date, 
have had 70-80% esterified/total cholesterol, those 
of the hamster show no demonstrable amount of 
esterified cholesterol and only the usual amount 
of free cholesterol (0.368 mg/100 mg.). This free 
fraction, representing the cellular cholesterol, 
is lower than the amount found in the kidney 

(0.436 mg/100 mg.) or the testis (0.531 mg/100 

mg.), but higher than in the liver (0.252 mg/100 

mg.). The ovary and serum values averaged 73 

and 68% esterified/total cholesterol, respectively. 


Relation of trunk skin surface to digital skin 
surface temperatures of clothed men recumbent 
in dry-cold. GeorcE W. Mounar. Army Med. 
Research Lab., Fort Knox, Ky. 

Two men in arctic uniform lay on mattresses for 
24-3 hours in air at —40°, with or without wind 
of 20 miles/hour. Rectal temperature showed 
either no change or a drop of 0.2°C. sometimes 
followed by a recovery of the same degree. During 
the first 20-75 minutes, trunk (chest, upper and 
lower back) skin surface temperatures dropped an 
average of 3.6° in wind and 2.8° in no wind, fol- 
lowed by rewarming averaging 1.9° in wind and 
1.8° in no wind. The initial drop was partly due 
to contact with the initially cold mattress and 
subsequent rewarming was partly due to warming 
up of mattress (to 20°-26°C. at the end of the ex- 
periments). Rewarming was also partly due to 
the gradual rise in heat production during the 
45-90 minute interval of exposure. Meanwhile 
the finger and toe surfaces cooled, with only occa- 
sional phases of rewarming, to reach 2.2° to 
—8.2°C. by the end of the experiment. The result 
was a not completely satisfactory regulation of 
bodily temperatures. While the trunk was kept 
comfortable, the extremities became painful and 
were in danger of freezing. Tripling instead of 
doubling the heat production could probably have 





March 


mainté 
some t 
unbea! 


Locali: 
form 
BER( 
duce 
Hos} 
gine 
The 

tensit 

descril 
ments 
beam \ 
inhibit 
was al 
coordi 
strum¢ 
cycle. 

The a 

were ¢ 

a pref 

adjace 

of the 
irradis 
sia wa 
perma 
tendec 

On we 

and tl 

tion. 7 

reflex. 

tract ¢ 
found 
except 
curred 
and te 
be rep 


Resid 
posi 


open | 
fibrosi 
of 0.2 
of tot 
was ol 
supine 
35%) ' 
stand 
increa 
Supine 
35%) 
Stand; 
group 


March 1952 


maintained the digits comfortable. Sacrifice of 
some trunk heat to the digits would not have been 
unbearable or deleterious. 


Localized lesions in the bulboreticular inhibitory 
formation produced by ultrasound. W. H. Mos- 
BERG, JR., D. TuckER AND W. J. Fry. (intro- 
duced by W. S. McCuttocu). Manteno State 
Hosp., Manteno, Ill. and Dept. of Electrical En- 
gineering, Univ. of Illinois, Urbana. 

The effect of exposing nerve tissue to high in- 
tensity ultrasound for short periods has been 
described (Science, Dec. 1951). In these experi- 
ments a single, 1 mm. diameter focused ultrasonic 
beam was directed at the area of the bulboreticular 
inhibitory formation. The crystal generating head 
was arranged so that the beam was directed at 
coordinates in a Horsley Clarke stereotactic in- 
strument. The ultrasonic frequency was 1.0 mega- 
cyele. The duration of irradiation was 1.0 second. 
The acoustic pressure amplitude and duration 
were chosen to destroy only nerve cell bodies with 
a preferential destruction of large cells. Up to 20 
adjacent areas were irradiated to cover the whole 
of the inhibitor formation. Twenty-two cats were 
irradiated; recovery from operation and anesthe- 
sia Was complete in 24-48 hours. All cats showed a 
permanent deficit with a resting posture of ex- 
tended fore limbs and slightly flexed hind limbs. 
On walking, the fore limbs showed a goose step 
and the hind limbs a wide base with circumduc- 
tion. The fore limbs showed an exaggerated grasp 
reflex. Histology of the ultrasonic lesions and 
tract degeneration was examined. The lesion was 
found well localized and confined to cell bodies 
except in 2 animals where vascular damage oc- 
curred. The nature of the lesion and the course 
and termination of the bulboreticular fibers will 
be reported. 


Residual air volumes in the supine and standing 
positions. Hurtey L. Mot.ey. Cardio-Respira- 
tory Lab., Barton Memorial Div., Jefferson Hosp., 
and Dept. of Medicine, Jefferson Med. College, 
Philadelphia, Pa. 

The residual air volume was measured in the 
supine and standing positions with the oxygen 
open circuit method in 40 cases with pulmonary 
fibrosis and emphysema. A mean average decrease 
of 0.21% in the standing residual air percentage 
of total lung volume (TLV) with a S.D. of 5.2% 
was observed. In group 1 (26 cases with an average 
Supine residual air 49.9% of TLV and all above 
35%) there was an average decrease of 2.5% in the 
Standing position (14 were decreased and 12 were 
increased). In group 2 (14 cases with an average 
Supine residual air 29.9% of TLV and all below 
35%) there was an average increase of 4.1% in the 
Standing position (all cases were increased). In 
group 1 the average residual air volume was in- 
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creased from 2602 cc. supine to 2704 cc. standing, 
while in group 2 the increase was from 1784 cc. 
supine to 2228 cc. standing. The average standing 
vital capacity was increased 331 cc. in group 1 
and 122 cc. in group 2. The average expiratory re- 
serve was increased about 500 cc. standing. The 
average mid capacity (residual air plus expiratory 
reserve) percentage TLV was increased 4.37% in 
group 1 and 11.07% in group 2 in the standing posi- 
tions, and the individual variations by this expres- 
sion were much greater as compared to designat- 
ing the residual air as percentage of total lung 
volume. Changes in the residual air percentage 
of TLV in the standing position in man are of 
smali magnitude as compared to supine. 


Activity of single neurons of the somatic sensory 
nuclear complex of the thalamus. VERNON B. 
MOUNTCASTLE AND JERZY E. Ross. Johns Hop- 
kins Univ. School of Medicine, Baltimore, Md. 
The activity of single neurons of the ventro- 

basal thalamic complex has been recorded with 
2-4u glass micropipettes filled with metal. Cutane- 
ous stimulation (air jet, brush, electrical) evokes 
at appropriate thalamic loci potential changes 
characterized by a train of 2-4 spike action po- 
tentials of 0.4-0.6 msce. duration. By all available 
criteria these spikes are discharges of the same 
single unit. Recovery studies show that /) at 
short intervals two stimuli evoke a longer train 
of spikes than that evoked by either alone, and 2) 
the relative refractoriness seen at longer intervals 
may be defined in terms of reduction in the num- 
ber of discharges evoked by the second stimulus. 
Frequency studies divide the unit population into 
two groups. Those of the first follow stimuli to 
30-40/second, and equilibrate at that level for 
higher rates. The second group of units follows 
stimulation up to a certain frequency. With fur- 
ther increase of stimulus rate they cease to dis- 
charge after an initial burst. In terms of modality 
the units fall into three groups: those activated 
by hair movement, by cutaneous pressure, or by 
mechanical stimulation of the periosteum and 
movement of joints (but not by stimulation of 
skin or stretch of muscle). Different receptors 
located peripherally in close proximity may acti- 
vate different thalamic units which lie no further 
apart than the order of a cell diameter. Among 
the many hundreds of units observed none was 
2ncountered which could be activated by stimula- 
tion of the ipsilateral trunk or extremities. 


Electrolyte metabolism of rabbit kidney cortex 
slices. GitpeRT H. Mupce. Dept. of Medicine, 
Columbia Univ. College of Physicians and Sur- 
geons, New York City. 

Previous in vitro studies with kidney slices have 
demonstrated that K accumulation and reciprocal 
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Na extrusion are dependent upon aerobic oxida- 
tion and the availability of phosphate bond en- 
ergy. In continuation of these studies the dynamic 
aspects of transport have been examined with 
radioactive isotopes under a variety of metabolic 
conditions. Under optimal aerobic conditions, K 
exchanges completely within 60 minutes at 25°C. 
Anaerobically the initial rate of K exchange is less 
rapid, and complete exchange does not occur; 
approximately 40% of tissue K does not exchange 
after as long as 4 hours’ incubation. The results 
indicate that under anaerobic conditions tissue K 
exists in 3 functional states: 1) exchangeable 
extracellular K, 2) exchangeable intracellular K, 
and 3) nonexchangeable K. Since complete ex- 
change occurs aerobically and not anaerobically 
it follows that the functional state of a fraction 
of tissue K is conditioned by metabolic reactions. 
Supporting indirect evidence indicates the non- 
exchangeable fraction is chemically bound K. 
Further studies are in progress on Na exchange 
and the effects of metabolic inhibitors. 


Anemia of renal insufficiency (uremia) as observed 
in dogs following bilateral nephrectomy and 
maintenance by peritoneal irrigation: Evidence 
for a hemolytic mechanism. E. E. MurruHeap, 
J. A. StrrMAn, F. Jones anp W. LEscu (intro- 
duced by Cart A. Mayer). Southwestern Med. 
College, Dallas, Tex. 

Nephrectomies were performed, 1 week apart, 
on 17 dogs. Following the second nephrectomy the 
peritoneal cavity was irrigated with a crystalloid 
solution having a composition similar to protein- 
free plasma and containing terramycin. Azotemia 
was partly controlled and the survival was ex- 
tended. Observations were conducted for 5-22 
days. The hematocrit reading decreased. The red 
blood cell volume, as measured by the T1824- 
hematocrit method, decreased strikingly. The 
anemia was associated with an elevation of serum 
bilirubin (both 1-minute and 45-minute values) 
and an elevation of serum iron and serum iron 
binding capacity (siderophilin). Eight animals 
studied revealed an increase in the daily excre- 
tion of urobilinogen in the stool. The spleen, 
lymph nodes and liver revealed hemosiderosis. 
Erythrophagocytosis was evident in the lymph 
nodes. The total quantity of iron in the peritoneal 
fluid removed and in the stools was negligible. No 
excessive hemorrhages were noted at autopsy and 
the amount of blood removed as samples was 
meager. It is concluded that a considerable ane- 
mia develops after bilateral nephrectomy of the 
dog and that the rapidity of development plus the 
other observations reported indicate the operation 
of a hemolytic mechanism as its main cause. These 
findings are similar to prior observations made on 
the rabbit. 
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Effect of adrenaline on the concentration of the 
energy-rich phosphates and of the glycogen of 
the dog heart. A. G. MutpER, Akira Omacui,* 
BLANCHE TIGERMAN* AND MICHAEL Rwvang.* 
Dept. of Physiology, Stritch School of Medicine, 
and Graduate School, Loyola Univ., Chicago, Ill. 
The experiments of others on intact animals 

have shown either an increase or a decrease in 
the cardiac glycogen resulting from the infusion 
of adrenaline. (In isolated hearts (Bogue, Evans 
and Gregory) the glycogen has been found to be 
very low as a result of adrenaline infusion.) We 
have determined the effect of adrenaline on the 
cardiac glycogen given to the intact dog and ex. 
tended these observations to include its effect 
on the energy-rich phosphates, lactic acid, so- 
dium, and potassium concentrations in the myo- 
cardium. Adrenaline was injected in various doses 
but usually about 1 mg/kg. dog/hour. The infusion 
lasted about 2 hours. The blood pressure was ele- 
vated and was usually maintained over 200 mg. 
Hg for most of the 2-hour period. The work of 
the heart was thus greatly increased. Analysis of 
the heart showed marked reduction in glycogen 
concentration, marked reduction in the concen- 
tration of adenosine polyphosphate with a tend- 
ency for an increase in the concentration of 
phospho-creatine. 


Polarographic differentiation of various plasma 
albumins. Orro H. Mijtuer, Lester H. Ger- 
SHENFELD* AND Mary JANE Exiwoop.* Dept. of 
Physiology, State Univ. of New York Med. Cen- 
ter, Syracuse. 

Plasma albumins of man and several animals 
can be differentiated polarographically as follows. 
To 1.0 ml. of the albumin solution (0.5-5% pro- 
tein in 0.9% sodium chloride) add 0.25 ml. 1.0N 
potassium hydroxide, mix and note the time. For 
the next hour, remove, at intervals of 5 or 10 
minutes, aliquots of 0.05 ml. from this mixture, 
add them to 10 ml. of divalent cobalt test solu- 
tion (MULLER AND Davis, Arch. Biochem. 15: 39, 
1947), and polarograph immediately. The polaro- 
graphic waves rise very rapidly during the first 
5 minutes of digestion and fall subsequently at 
a slower rate for about 60 minutes. After that time 
they decrease at a new, still slower rate. If the 
logarithm of the polarographic current density is 
plotted vs. time of digestion, a straight line cal 
be drawn through the points lying between 10 and 
60 minutes. From the slope of this line a charac- 
teristic velocity constant or half life can be calcu- 
lated for each protein analyzed. We found such 
half lives to be a) consistent for a given albumi), 
b) independent of the protein concentration, and 
c) varying sufficiently between available huma), 
bovine and porcine albumins to make differentia- 
tion possible. The samples used represent pooled 
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or ‘normal’ specimen and hence may have a 
slightly different half life than fraction V of any 
individual plasma. Such differences could reflect 
abnormalities in the albumin which may he re- 
lated to disease. Results obtained in several in- 
dividual cases will be discussed from this aspect. 


Nerve metabolism as studied with C-14 labelled 
compounds. L. J. MULLINs (introduced by W.R. 
AmBERSON). Purdue Univ. “« ‘ayette, Ind. 

An apparatus is deser’ cu which permits the 
measurement of CO. -olved by the breakdown 
of radio carbon labelled compounds by frog sciatic 
nerve. Comparative measurements in resting and 
stimulated nerve indicate that glucose and ace- 
tate-C-14 do not produce as much CO; as would 
be calculated from O» uptake measurements. 


Temperature effects on tissue chemistry of the 
Arctic sculpin. Xavier J. Musaccuia,* Mar- 
GUERITE CLARK* AND CHARLES G. WILBER. 
Biological Labs., St. Louis Univ., St. Louis, Mo. 
As part of a research program dealing with 

metabolism of Arctic animals, lipids and glycogen 
of liver and skeletal muscle from the fish, Myozo- 
cephalus quadricornis, were investigated. Studies 
were made on these constituents after subjecting 
sculpins to temperatures greater than that of 
their natural habitat (2°-3°C.). Before interpret- 
ing changes of tissue constituents, normal ranges 
of values were established. Standard biochemical 
quantitative methods were used to estimate the 
various lipids. The average values (in percentage 
wet weight) obtained for lipids of the liver tissue 
from 15 control specimens are: phospholipid, 
4.02%; total cholesterol, 0.37%; cholesterol esters, 
0.32%; total fatty acids, 12.80%. The average 
values for skeletal muscle are: phospholipid, 
1.85%; total cholesterol 0.07%; cholesterol esters, 
0.08%; total fatty acids, 1.35%. There was a 
marked increase in total cholesterol and choles- 
terol esters, 1.11% and 0.93% respectively, of the 
liver from specimens maintained at a water tem- 
perature of 20°C. Histochemical (Bauer-Feulgen) 
studies of liver showed that at 10°C. the majority 
of specimens (11 out of 12) had increased concen- 
trations ef glycogen. At 20°C. 5 out of 7 specimens 
had increased concentrations of liver glyocgen. 
The chief alteration in skeletal muscle occurred 
at 20°C. There was a pronounced decrease in phos- 
pholipid. This fact was correlated with diminished 
swimming movements of the fish. There did not 
appear to be any significant changes in muscle 
glycogen of fish at elevated temperatures. 


Effects of pancreatic hyperglycemic factor on 
hepatic carbohydrate metabolism of man. J. D. 
Myers, Rospert F. Kisier,* ano W. JAPE 
Taytor.* Dept. of Medicine, Duke Univ., Dur- 
ham, N.C. 
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Pancreatic hyperglycemic factor (HGF) has 
been shown to produce hyperglycemia in man and 
animals by means, in animals at least, of promot- 
ing glycogen breakdown in the liver. In the present 
study, HGF (Lilly) 5 mg. as a single intravenous 
injection in 6 fasting control human subjects 
caused a mean maximum rise in arterial blood 
glucose of 21 + 1.7 (S.E.) mg. %, the peak occur- 
ring at 10 minutes after HGF. Concomitantly, 
glucose concentration in hepatic venous blood 
(obtained by catheterization) increased by 36 + 
1.2 mg. % with the peak between 23 and 5 minutes. 
The hepatic venous-arterial blood glucose dif- 
ference increased from a mean of 6.3 + 0.6 mg. % 
fasting to 23.4 + 1.2 mg. % between 23 and 5 
minutes after HGF. Since HGF had no effect on 
hepatic blood flow, there resulted an over 3-fold 
rise in splanchnic glucose production. This was 
not associated with any alteration in splanchnic 
oxygen consumption. In 13 studies on 10 patients 
with extensive diffuse parenchymatous liver dis- 
ease (Laennec’s cirrhosis, acute and chronic hepa- 
titis, and biliary cirrhosis), where a reduced he- 
patic glycogen content might be expected, the 
response to HGF was significantly subnormal in 
the arterial blood, where the mean maximum rise 
in glucose, at 10 minutes, was only 5 + 1.1 mg. %. 
Four individuals with liver disease had hepatic 
venous catheterization and again subnormal out- 
puts were found. In summary, HGF promotes a 
rapid and substantial rise in blood glucose in man 
by augmenting splanchnic glucose production. 
Diffuse liver disease is usually associated with a 
strikingly subnorma! hyperglycemic response, sug- 
gesting that HGF may provide a quite simple 
test for hepatic glycogen content. 


Studies on the physiological status of bone car- 
bonate. AktrRA Nakao AND Donatp L. Bu- 
CHANAN (introduced by Lester R. Dracstept). 
Div. of Biological and Med. Research, Argonne 
Natl. Lab., Chicago, Ill. 

During isotopic turnover studies it was noticed 
that the specific activity (s.a.) of bone carbonate’ 
diminished during manipulations preceding analy- 
ses. To study this phenomenon rats were sacrificed 
after an exposure to CO, in air for 2 weeks, during 
which time only 35% of the bone carbonate had 
exchanged with the labeled CO2-bicarbonate pool. 
In bones of these animals the carbonate s.a. dimin- 
ished to the indicated percentages (of untreated 
controls) in the following operations: extraction 
with ethylenediamine (1 hr.), 54%; boiling in 3% 
KOH in glycol (90 min.), 66%; boiling in distilled 
water (1 hr.), 91%; and evacuation below 1 micron 
(3 days), 98%. The CO, evolved during the 3-day 
evacuation had the same s.a. as the CO--bicar- 
bonate pool. Bones from animals exposed for dif- 
ferent periods were ignited at 500° for 24 hours. 
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The fractional diminution in s.a. with this treat- 
ment was proportional to the fractional replace- 
ment of carbonate by isotope during the exposure. 
These findings and others indicate that bone car- 
bonate recently exchanged in vivo is more suscep- 
tible than older carbonate to removal by chemical 
and physical agents. To determine whether this 
time dependent behavior results from diffusion 
through the bone matrix or from heterogeneity of 
carbonate within the bone salt ground samples 
of this bone were fractionally acidified. The CO, 
evolved first had a high s.a. which diminished with 
each successively liberated fraction. This finding 
was independent of particle size down to 1 micron. 
We conclude that the carbonate heterogeneity 
lies in the bone salt. 


Electrocardiograms of the opossum at low tem- 
peratures. RoLaAND M. NaRDONE AND CHARLES 
G. WILBER (introduced by R. H. K. Foster). 
Biological Lab., St. Louis Univ., St. Louis, Mo. 
Opossums were trapped, anesthetized lightly 

with sodium nembutal, and exposed to decreasing 
ambient temperatures. Electrocardiograms were 
recorded every 5 minutes via leads I, II, III, AVR, 
AVL, and AVF. It was observed that there is not 
a straight line decrease in the heart rate with a 
decrease in colonic temperature; the heart rate 
decreases in a step-wise manner from 240/minute 
to 0. No heart beats were detectable with the 
electrocardiogram after the colonic temperature 
reached 10°C. Most animals perished at tempera- 
tures 3°-5°C. higher than this minimal tempera- 
ture. The factors involved in the decrease of the 
heart rate were an increase in the S-T segment 
(a prolonged depolarized state) from 0.06-0.20 
sec. and an increase in the P-R segment (A-V 
node delay) from 0.02-0.08 sec. Specimens that 
were damaged beyond recovery showed an in- 
crease in the length of the QRS complex and T 
wave (indicating slower myocardial conduction). 
The intensity of the spike increased simultane- 
ously with a decrease in colonic temperature until 
a critical temperature was reached, after which the 
heart beat became erratic and feeble. The critical 
temperature was about 15° + 4°C. It varied with 
each animal. Some recordings revealed arrhyth- 
mias, auricular flutters and fibrillation. There was 
no consistency in these disorders. Lead I T wave 
became diphasic (— + type) in one specimen 
after the colonic temperature reached 13°C. The 
same specimen displayed right axis deviation at 
the same temperature. One specimen had an 
inverted T wave after the colonic temperature 
decreased to 19°C. Recordings from all leads 
except lead I showed an increase in the intensity 
of the S wave in all specimens. 


Organization of the central respiratery mecha- 
nism in cats. S. H. Near,* M. J. Frumin* anp 
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S.C. Wane. Depis. of Anesthesiology and Physi- 
ology, College of Physicians and Surgeons, Colum- 
bia Univ., New York City. 

The pons and medulla were transected serially 
in 85 vagotomized, decerebrate cats to reascertain 
the locations and functions of the respiratory 
center complex. Rhythmical breathing persisted 
when the transection extended to the rostral 
pontile border dorsally and about 2 mm. within 
the pontile protuberance ventrally. Transections 
between this plane and the mid-portion of trape- 
zoid body produced apneustic breathing inter- 
rupted by expiratory spasm and gasps. Within 
these limits if the transection is high, prolonged 
apneusis (6 minutes) predominates; if the level 
is low, expiratory apnea alternating with transient 
apneusis prevails. These findings suggest that an 
additional respiratory regulating mechanism re- 
sides in the caudal two thirds of the pons. Transec- 
tion caudal to the mid-portion of the trapezoid 
body resulted in gasping or Biot’s breathing, 
adequate for survival for several hours. The 
lowest level of transection resulting in periodic 
respiration is the upper border of the calamus 
scriptorius. The medullary respiratory centers 
have an autonomous rhythm when released from 
the influence of the pneumotaxic and other pontile 
centers and afferent vagal impulses. The medul- 
lary inspiratory center is not continuously, ton- 
ically active as Pitts et al. suggested. Electrical 
stimulation experiments using a stereotaxic in- 
strument revealed that the pneumotaxic center is 
located in the tegmentum of the upper few milli- 
meters of the pons. Inspiratory spasm was ob- 
served on stimulating the lateral reticular forma- 
tion of the mid-pons and expiratory apnea at the 
corresponding area of the caudal pons. These 
loci are probably responsible for the apneustic 
type of breathing observed in the above transec- 
tion experiments. 


Effect of adrenal cortical atrophy on the course 
of alloxan diabetes. JoHNn NicHo.s anp H. L. 
SHEEHAN.* Dept. of Pathology, Univ. of Liver- 
pool, Liverpool, England. 

The adrenal cortical atrophy which results from 
administration of DDD (2,2-bis(parachlorophen- 
yl)-1,1-dichloroethane) to the dog involves the 
loss of the zona reticularis and most of the zona 
fasciculata. The histological appearance is almost 
identical with that of human patients with hypo- 
pituitarism. It has been previously reported (J: 
Lab. & Clin. Med. 37: 229, 1951) that such dogs 
are relatively insulin sensitive. The response of 
such dogs to alloxan would, therefore, be of i- 
terest. Five dogs weighing from 5-10 kg. whose 
cortices had been made atrophic by 5 weeks of 
DDD administration were given alloxan and blood 
sugar determinations made at 2-hour intervals 
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for the next 36 hours. The initial hyperglycemia 
was much less and the subsequent transient hypo- 
glycemia occurred earlier and was more profound 
in the DDD-treated dogs than in dogs with intact 
adrenals. Blood sugar determinations were made 
daily for about a week after recovery from the 
hypoglycemic phase. During this time the blood 
sugar in the DDD-treated dogs ranged about 
120-150 mg.% while in dogs with intact cortices it 
ranged about 300-350 mg.%. After this time the 
dogs with atrophic cortices were given a potas- 
sium tolerance test consisting of 2 oral doses of 
5 gm. potassium chloride with a 6-hour interval. 
No signs suggestive of defects in electrolyte con- 
trol were observed. This suggests that in the dog 
the outer zones of the adrenal cortex are concerned 
with electrolyte balance while the inner zones are 
concerned with carbohydrate metabolism. 


Spectrophotometric determination of T-1824 in 
whole hemolyzed blood. JoHn W. NicHOoLson, 
III anp GasriEL G. Nanas (introduced by 
Norman M. Kertn). Mayo Fndn., Univ. of 
Minnesota, and Mayo Clinic, Rochester. 

A chamber, designed for the Beckman spectro- 
photometer, and a technic for laking samples of 
oxygenated blood with saponin have permitted 
measurement of T-1824 in whole hemolyzed blood, 
thus avoiding the necessity for hematocrit de- 
terminations in dye dilution procedures. Optical 
densities of dyed samples were determined at 620 
My against undyed samples of blood from the same 
source. These readings were converted to concen- 
trations by use of the straight calibration line 
found to span the range encountered in clinical 
blood-volume studies (3-25 mg. dye,liter). Stand- 
ard deviation of points from this line was 2%. 
Thirty in vitro comparisons between blood vol- 
umes determined volumetrically and by dilution 
of T-1824 in hemolyzed blood gave a mean value 
of 102.5% of the volumetric measurement, stand- 
ard deviation of 5.4. With use of this technic, 16 
simultaneous in vitro determinations of blood 
volume were made by the plasma volume-hemato- 
crit method, the hemolyzed blood method, and 
direct volumetric measurement. The mean value 
for blood volume obtained by the plasma method 
was 101% of the volumetric measurement, stand- 
ard deviation 7%. The mean difference between 
values for blood volume calculated from the 
plasma method and the hemolyzed blood method 
was 3%, standard deviation of the differences 
being 8.9%. Studies made during cardiac catheter- 
ization, with use of the hemolyzed blood method, 
showed no systematic difference in dye concentra- 
tions in arterial and peripheral venous blood, but 
less dye was noted in mixed venous blood when 
the samples were withdrawn simultaneously 5 
minutes after intravenous injection of the dye. 
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Effect of pressor agents on renal water and elec- 
trolyte excretion in man. J. F. Nicke.,* C. 
McC. SmytHe* anv S. E. Brapuey. Dept. of 
Medicine, Columbia Univ. College of Physicians 
and Surgeons, and the Presbyterian Hosp., New 
York City. 

The intravenous infusion (15 uwg/min.) of l-nor- 
epinephrine or /-epinephrine causes renal vaso- 
constriction and decreased renal blood flow with- 
out change in glomerular filtration rate in human 
subjects. In addition, there is augmented tubular 
reabsorption of sodium and potassium and de- 
creased tubular reabsorption of water. The intra- 
venous infusion of a smaller amount (2 ug/min.) 
of l-epinephrine in 2 normal subjects produced 
the same changes without alteration in blood 
pressure or pulse rate. The change in electrolyte 
excretion is apparently not mediated through 
neural pathways or through adrenal cortical acti- 
vation. In 7 normal subjects high spinal anesthe- 
sia (2% nupercaine) did not alter the action of 
l-norepinephrine. Two patients with adrenal corti- 
cal insufficiency responded like normal subjects 
to l-norepinephrine. Diminished formation of an- 
tidiuretic hormone may account for the decreased 
tubular water reabsorption. In 1 patient with di- 
abetes insipidus /-norepinephrine depressed uri- 
nary electrolyte excretion, but urine volume fell. 
In 5 normal subjects administration of /-norepi- 
nephrine during antidiuresis induced by pitressin 
infusion (1 my/kg/hr.) resulted in diminished 
electrolyte excretion without change in urine 
flow. Angiotonin and s-methyl isothiourea also 
appear to depress sodium and potassium excretion 
in man. Epinedrine (3 mg/min.) in 4 normal sub- 
jects also induced renal vasoconstriction which 
was not sufficient, however, to affect renal blood 
flow. Like the medullary hormones, it diminished 
potassium excretion and increased the urine flow. 
Sodium excretion always increased. 


Pressure-volume measurements upon the lungs 
and thorax. Ropert G. Nims,* Sreuia Y. 
Bote.uHo,* Ove NIsELL* AND J. H. Comroe, JR. 
Dept. of Physiology and Pharmacology, Graduate 
School of Medicine, Univ. of Pennsylvania, Phila- 
delphia. 

Pressure-volume studies on the lung-thorax 
system were carried out on 20 patients deeply 
anesthetized prior to surgical procedures. A cuffed 
endotracheal tube was inserted and temporary 
apnea was produced by hyperventilating and/or 
curarizing the patients. The lungs were then in- 
flated to different degrees and the tube occluded. 
The static pressure was measured at each level 
following which the volume increments were meas- 
ured by allowing the lungs to empty to the resting 
expiratory level into a compensated 6-liter spirom- 
eter which recorded upon a rapidly moving kymo- 
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graph. AP was plotted against AV/VC or AV/ 
estimated FRC. In several subjects, relaxation 
pressure curves obtained in the conscious ‘re- 
laxed’ subject were compared with the P-V curves 
obtained in the same individual after muscular 
relaxation was induced by deep anesthesia and 
curarization. P-V data and expiration curves were 
also obtained on 11 dogs and 8 cats, under varying 
combinations of the following conditions: closed 
thorax, open thorax, light anesthesia, deep anes- 
thesia, curarization, congestion of the lungs, 
exsanguination of the lungs, cardiac arrest for 
periods of 2 hours, bronchoconstriction produced 
by aerosols, chemical irritation of the respiratory 
tract or inhalation of hot air. In order to relate 
AV to FRC under conditions of rapidly changing 
FRC, gas dilution and pneumatometric methods 
for rapid estimation of FRC were evaluated in 
anesthetized animals. Determination of FRC per- 
mits estimation of changes in tissue elasticity as 
well as measurements of elastance of the lung or 
of the lung-thorax system. 


Effects of cold exposure on brain activity. WERNER 
K. Nori, STANLEY A. BRILLER* AND WILLIAM 
B. BrenvEu.* USAF School of Aviation Medi- 
cine, Randolph Field, Tex. 

While recording the electrical activity of vari- 
ous brain regions, the electrocardiogram, respira- 
tion, arterial blood pressure and body tempera- 
ture, hypothermia was produced in unnarcotized 
rabbits by immersion in cold water (5°-12°C.). 
Responses to various sensory, electrical and chem- 
ical stimuli were tested. In contrast to the de- 
pressive effects associated with hypothermia, cer- 
tain distinct ‘stimulatory’ phenomena were 
strikingly evident. At body temperatures below 
30°C. the threshold for the induction of cortical 
seizures was found to be markedly lowered. In 
chilled animals, paroxysmal activity of the striate 
area spreading over the entire cortex and of long 
persistence was evoked by electrical lateral genic- 
ulate stimulation of a strength and frequency 
ineffective before and after cooling. High spinal 
transection before immersion failed to alter this 
abnormal response pattern. Much the same as 
electrical stimulation, intravenous metrazol, caf- 
feine and coramine, in doses subconvulsive during 
the euthermic state, produced cortical seizures. 
These chemical stimulants also revealed abnormal 
responsiveness of the cardio-vascular and respira- 
tory systems during hypothermia. In low doses 
they invariably produced respiratory arrest which 
developed simultaneously with motor convulsions. 
The arrest, occasionally preceded by a transient 
increase in frequency and decrease in volume of 
respiration, extended beyond the period of motor 
convulsions and tended to produce fatal anoxia. 
The apnea was independent of variable abnormal 
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cardio-vascular reactions such as bradycardia and 
hypotension. Abolition of rhythmic respiration 
was also the most frequent result of electrical 
stimulation of pontine regions during cold. Char- 
acteristically this apnea was of long duration and 
exceeded the period of exaggerated muscular 
spasms. 


Effect of roentgen irradiation upon growth and 
peripheral blood cell levels of the albino rat. 
THomas R. Noonan ano ANN M. Noonan 
(introduced by Joz W. Howwanp). Dept. of 
Radiation Biology, Univ. of Rochester, School of 
Medicine and Dentistry, Rochesier, N.Y. 
Three-week-old, albino rats, both male and fe- 

male, were exposed daily or weekly to whole-body 

roentgen irradiation. The effect of these proce- 
dures upon growth (as measured by body weight) 
and upon the levels of hemoglobin, neutrophils 
and lymphocytes in the peripheral blood was 
studied. Exposure to 100 roentgens per week, 
either as a single dose or in 5 equal daily doses, 
for 4 weeks resulted in a significant decrease in 
growth and in absolute lymphocyte counts in 
both males and females. This procedure did not 
result in any significant change in hemoglobin 
levels or in absolute neutrophil counts in a period 
of 10 weeks of exposure. Exposure to 10 roentgens 
per day 5 times weekly produced a significant de- 
crease of growth of male but not of female rats 
during the 10-week period. The changes in periph- 
eral blood cell levels of normal albino rats between 
the 3rd and 13th week of life include an increase 
in hemoglobin concentration, an increase in abso- 
lute lymphocyte counts and little change in abso- 
lute neutrophil counts. (This is based on work 
performed under contract with the U S. Atomic 
Energy Commission at the University of Roches- 
ter Atomic Energy Project, Rochester, N. Y.) 


Method for determination of lung compartments 
and bellows function in humans. Arruur H. 
Norris,* Mitton LANDOWNE AND NaTHAN W. 
Suock. Natl. Heart Inst., Natl. Insts. of Health, 
Bethesda, and Sect. on Gerontology, Baltimore 
City Hosp., Baltimore, Md. 

Functional residual capacities in recumbent 
resting subjects were determined by a wash-out 
method with the following advantages: 1) Minimal 
cooperation of the subject is required. 2) Concur- 
rent estimates of respiratory exchange may be 
made. 3) Method is insensitive to changes in 
respiratory pattern. Nitrogen was washed from 
the lungs by inspiration of a mixture of 80% he- 
lium and 20% oxygen. Helium was then washed 
out with atmospheric air. Ten-minute estimates 
of O2 consumption and CO: production were made 
before, during and after wash-outs. The O» and 
CO: concentrations were determined by Haldane 
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analysis. Helium concentrations in expired air 
were recorded continuously with a katharometer. 
Spirograms were recorded with subjects recum- 
bent. Voluntary ventilatory capacities were re- 
corded with subjects standing. All measures were 
made on each of 2 days from 2-77 days apart 
(average, 15 days) in a preliminary sample of 12 
laboratory workers (aged 25-60 years) and 15 
ambulatory patients (aged 49-86 years) from the 
Infirmary Division, Baltimore City Hospitals. 
The standard error of estimate of day 2 from day 1 
was +0.26 1. for functional residual capacity 
(mn., 1.58 1.); +0.33 1. for total lung capacity 
(mn., 3.64 1.); +0.28 1. for residual volume (mn., 
0.88 1.); 414.07 1. for voluntary ventilatory capac- 
ity (mn., 81.41 1.). The 0.9 1. dead space of the ap- 
paratus was determined by helium wash-out with 
an accuracy of 1%, 


Relation of pyridoxine deficiency and hyperten- 
sion in the rat. NorMAN S. OLSEN AND WILLIAM 
EK. MartTINDALE.* Dept. of Biochemistry, Van- 
derbilt Univ. and Research Lab., Thayer VA 
Hosp., Nashville, Tenn. 

The present investigation is concerned with the 
possible role of pyridoxine deficiency in the pro- 
duction of hypertension. Male albino weaned rats 
were used and initially divided into three groups 
in regard to diet; the first received Purina check- 
ers, the second, a purified complete diet, and the 
third, a diet deficient in pyridoxine with a sup- 
plement of the antimetabolite desoxypyridoxine. 
Growth curves, food intake and blood pressures 
were studied, and at termination the relative 
weights of adrenal, kidney, heart and liver were 
determined. It was found that after 4 months the 
weights of the three groups had plateaued and that 
while the blood pressures of the animals on the 
adequate diets were within narrow normal limits 
(118-120 mm. Hg systolic pressure), the blood 
pressures of the animals on the pyridoxine defi- 
cient diets were scattered over a wide range (109- 
158 mm.) showing a highly significant mean in- 
crease of 15 mm. Hg. A subgroup of each of the 
initial groups was made at the time the weights 
had become constant. The first, on Purina check- 
ers, received desoxypyridoxine daily by stomach 
tube. Although these animals exhibited consistent 
increases in blood pressure the mean increase was 
not significant. The second subgroup was placed 
on essentially the original deficient diet and 
showed highly significant increases in blood pres- 
sure as well as clinical symptoms. To the third 
subgroup further desoxypyridoxine was given in 
the diet; no further increases in blood pressure 
were noted in these already deficient animals. A 
group of the hypertensive deficient animals was 
Placed on an adequate diet with a supplement of 
pyridoxal. A rapid increase in weight together 


AMERICAN PHYSIOLOGICAL SOCIETY 


115 


with a highly significant fall (mean fall 21.3 + 3.2 
mm. Hg) in blood pressure to normal levels was 
observed. 


Induction period of photosynthesis in Chlorella. 
Ropney A. OLSON AND FREDERICK S. BRACKETT 
(introduced by Paut D. ALTLAND). Natl. Insts. 
of Health, U. S. Public Health Service, Bethesda, 
Md. 

The time course of photosynthesis and respira- 
tion in Chlorella was observed by recording, at 
10-second intervals, the oxygen tension in a sus- 
pension of cells during alternate dark and light 
periods with a method (J. Gen. Physiol. 32: 681, 
1949) involving time selection and alternating po- 
tential on a static platinum electrode. This method 
provides high sensitivity and time resolution not 
afforded by other techniques. The light was di- 
rected through opposite windows of the cuvette 
containing the cells such that all cells received 
nearly equal energy in suspensions of up to 30% 
absorption (Biol. Bull. 97: 271, 1949). Under nor- 
mal conditions the rate curve of oxygen evolution 
in Chlorella shows, on illumination, first a sharp 
and almost linear rise which quickly levels off to 
a steady rate. For suspensions dark-adapted 12 
hours or more this process may require several 
minutes, whereas in light-adapted suspensions it 
may occur in 10-20 seconds. The development of 
adaptation is evident in successive light and dark 
alternations of 1-6 minutes. In suspensions dark 
adapted under anaerobic conditions a delay of 
perceptible oxygen evolution up to 2 minutes may 
occur, depending on the length of dark adapta- 
tion. Dark adaptation of 1-3 hours shows maxi- 
mum delay while prolonged darkness (18-24 hours) 
shows no delay. Once oxygen evolution begins, the 
approach to the final steady rate is similar to that 
occurring under aerobic conditions. Representa- 
tive data and curves will be presented and dis- 
cussed with reference to recent claims regarding 
high initial quantum efficiency. 


Effect of lithium on acidification of the urine. 
JacK ORLOFF AND THomas J. KENNEDY, JR. 
(introduced by Heinz Srecut). Section on Kid- 
ney and Electrolyte Metabolism, Natl. Heart 
Inst., Natl. Insts. of Health, Public Health 
Service, Federal Security Agency, Bethesda, Md. 
Competition between potassium and hydrogen 

ions for secretion by the renal tubules has been 

proposed to explain certain relationships between 
potassium metabolism and urine acidification, 
particularly the effect of inhibitors of carbonic 
anhydrase. Foulks, Mudge, and Gilman (Federa- 
tion Proc. 9: 41, 1950) have shown that lithium 
enhances the secretion of potassium, but does not 
inhibit red cell carbonic anhydrase (Mudge, per- 
sonal communication). With the view that an 
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agent which increases the secretion of potassium 
should exert an opposing effect on the acidifying 
mechanism, lithium chloride in an acid phosphate 
buffer was administered to acidotic dogs by the 
intravenous route. Coincident with the rise in 
the urinary excretion of potassium, the secretion 
of hydrogen ion diminished as evidenced by a rise 
in pH of the urine, an increase in bicarbonate 
excretion, and a fall in titratable acidity. These 
changes occurred despite a fall in plasma bicar- 
bonate in some of the dogs. The results tend to 
substantiate the thesis concerning the competition 
between H* and K* ions for secretion and support 
the view that such effects need not be mediated 
by the carbonic anhydrase system. 


Kinetics of muscle adenosine triphosphatase. 
Lupovic OUVELLET AND KerTu J. LAIDLER (intro- 
duced by E. HarpENBERGH). Div. of Physical 
Biochemistry, Naval Med. Research Inst., Be- 
thesda, Md. 

The kinetics of the dephosphorylation of ATP 
by ‘myosin’ (Weber-Edsall type, in .6 m KCl) fol- 
low the law, —d[ATP]/dt = k:K[myosin][ATP]/ 
(1 + K[ATP)), at px 7.0 and 10-* m Ca.++ The ap- 
parent free energies, heats and entropies associ- 
ated with K and K, are, respectively, AF = —6.5 
keal mole!, AH = 8 kcal mole, AS = 49 cal 
mole! deg}, AF7 = 14.8 kcal mole“, AH? = 12.4 
kcal mole~!, and AS? = —8.0 cal mole~! deg™, if 
a monovalent enzyme of molecular weight 2.0 < 
10’ is assumed, and ke (rate constant for products 
formation from myosin-ATP complex) has the 
Eyring form. There is some evidence that K is 
actually the equilibrium constant for the complex 
formation. The measured AS suggests that this 
formation involves extensive charge neutraliza- 
tion, and lends some support to the idea that ATP 
neutralizes a positive charge on the myosin, allow- 
ing it to coil to a more probable configuration. 
There are also presented certain theoretical con- 
siderations of pH and Ca** effects which allow a 
more rigorous interpretation of these data and 
are of interest to kinetic analyses of other enzyme 
systems. Extrapolation of in vitro dephosphoryla- 
tion rate data to the in vivo system is tenuous 
because of important unknown differences be- 
tween the two systems; an illustration of these 
differences is the great thermal instability of the 
former and the stability of the latter. 


Interrelation of circulatory mixing and transcapil- 
lary exchange using T-1824, Na** and K*, 
RicHARD R. OVERMAN AND A. KENNON Davis.* 
Dept. of Physiology, Univ. of Tennessee College 
of Medicine, Memphis. 

Following simultaneous intravenous injection 
of T-1824 and Na*‘in the dog, rapid (2 to 3-second 
intervals) serial arterial blood sampling and anal- 
ysis allows for the accurate construction of early 
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‘disappearance’ curves of both materials. Similar 
curves have been constructed for K*. Plotting 
concentration of injected material per cc. of 
plasma divided by concentration injected per gram 
of dog against time, simultaneous comparisons 
will be made between a substance (T-1824) which 
disappears slowly from the vascular compartment, 
one (Na*‘) which disappears at an intermediate 
rate and one (K*?) which disappears very rapidly. 
In such comparisons it is possible to differentiate 
the fractional contributions of hemodynamics and 
transcapillary exchange to the fate of injected 
substances. Such comparisons will be made in 
animals under the following experimental condi- 
tions: 1) in hemorrhagic shock, 2) during infusion 
of epinephrine solutions, 3) following injections 
of hyaluronidase and 4) during the hypotensive 
phase following spinal anesthesia. 


Cardiovascular effects of serotonin, 5- and 7-hy- 
droxytryptamine and tryptamine. Irvine H. 
Pace. Research Div., Cleveland Clinic Fndn., and 
Frank E. Bunts Educational Inst., Cleveland, 
Ohio. 

Natural serotonin has the same cardiovascular 
actions as 5-hydroxytryptamine. 7-Hydroxytryp- 
tamine is qualitatively similar but quantitatively 
is less active than serotonin, but more active 
than tryptamine. In normal dogs without anes- 
thesia or under pentobarbital, the tryptamines 
cause initial fall in arterial pressure—a von Be- 
zold reflex—followed by a rise. In cats they are 
primarily depressor. Vasoconstriction occurs in 
perfused dog’s legs and rabbit’s ears, with a reflex 
vasodilator component when the legs maintain 
nervous connections with the body. Vagus nerve 
section or atropine abolish the initial von Bezold 
effect. The apnea followed by hyperpnea are not 
so influenced. Carotid sinus resection, spinal cord 
transection at Cs, ganglionic blockade with 
TEAC or hexamethonium—all augment responses. 
Peripheral blockade by benzodioxane and Pris- 
coline do not abolish their action. 1-Hydrazino 
phthalazine accentuates the depressor action at 
the expense of the pressor. Cardiac output is 
probably increased. Tachyphylaxis is not ob- 
served. Adrenaline and noradrenaline are much 
more active as pressor substances but are not 
comparably active as vasoconstrictors in the ves- 
sels of the rabbit’s ear. In neurogenic hypertensive 
dogs the pressor action may be reversed and the 
period of apnea prolonged. (The synthetic sero- 
tonin-creatinine was supplied by Dr. E. Hamlin, 
Jr. and Dr. R. K. Richards, Abbott Laboratories; 
and 7-hydroxytryptamine by Dr. Bernhard 
Witkop, National Heart Institute.) 


Dextran, modified fluid gelatin and other plasma 
volume expanders in hemorrhaged dogs. W. M. 
Parkins, J. H. PeERtMutt* anp H. M. VARs. 
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Harrison Dept. of Surgical Research, Schools of 

Medicine, Univ. of Pennsylvania, Philadelphia. 

The oncotic and hemodynamic efficiency of 
several plasma volume expanders in the treatment 
of hemorrhagic shock have been assessed by two 
procedures: 1) mild—immediate infusion after 
mean blood pressure declined to 20 mm. Hg; 2) 
hypotensive—infusion after blood pressure has 
been maintained for 1 hour at 30-35 mm. Hg. 
Response to the various expanders, compared 
with that to autogenous blood, physiological 
saline and no treatment, was measured by: /) 
controlled bleeding volume determinations prior 
to infusion and at 3 and 24 hours postinfusion. 
The ratio of the volume withdrawn at each post- 
infusion interval to that removed during the initial 
hemorrhage has been designated the bleeding 
volume index (BVI); 2) blood pressure and hema- 
tocrit; 3) plasma level and excretion of the ex- 
pander; and 4) survival of the treated animals 
under conditions fatal to those untreated. Dextran 
(6%), oxypolygelatin (5 and 6%) and modified 
fluid gelatin (3%—Knox) were very effective in 
both procedures, though somewhat less so than 
whole blood; oxypolygelatin was inferior to the 
other two substances in the hypotensive pro- 
cedure. Due to its increased oncotic activity, a 
3% solution of the modified fluid gelatin (gel point: 
0°-5°C.) was as effective as higher concentrations 
of dextran and other gelatins. Polyvinylpyrroli- 
done (3.5%), although producing hemodynamic 
reactions in the dog, is superior to saline, but less 
beneficial than dextran or the gelatins in this 
species. Modified human globin (4%), in its present 
form, with accompanying vasomotor reactions, 
was inferior to physiological saline. (This work 
was supported by contract number DA-49-007- 
MD-107 between the University of Pennsylvania 
and the Department of the Army.) 


Crystalloid solutions as plasma volume expanders 
in hemorrhaged dogs. W. M. Parkins, J. H. 
PERLMUTT* AND R. O. Srarr.* Harrison Dept. 
of Surgical Research, Univ. of Pennsylvania, 
Schools of Medicine, Philadelphia. 

The comparative effectiveness of intravenous 
glucose, oral saline and intravenous saline has 
been measured by: 1) bleeding volume determina- 
tions (4 ce/kg/min. to B.P. of 20 mm. Hg, followed 
by immediate infusion). The ratio of a second 
bleeding volume (H2) at 3 hours and a third (H3) 
at 24 hours postinfusion, to that of the initial (H)), 
has been termed the bleeding volume index (BVI), 
2) blood pressure and hemodilution response, and 
8) survival. Values for the bleeding volume indices 
at 3 (H2) and 24 (H;) hours were: A) untreated 
dogs—H»-17 and H;-0; B) 5% glucose IV, 27 and 
36; C) 5% glucose in 0.9% saline IV 47 and 43; 
D) 0.9% saline 1) oral-1 volume (eqral to volume 
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of initial hemorrhage or 4-6% body weight) 16 
and 16; 2) 1 volume IV—54 and 68; 3) 2 volumes IV 
(8-12% body weight) 65-83; 4) 3 volumes IV (12- 
18% body weight)—73 and 65. Survivals were as 
follows: 1) no treatment, 3 hr., 3 out of 6; 24 hr., 
none; 2) oral saline—3 hr., 3 out of 5; 24 hr., 1; 3) 
glucose—3 hr., 4 out of 5; 24 hr., 4; 4) glucose in 
saline—3 hr., 6 out of 6; 24 hr., 4; 5) 1, 2, or 3 
volumes saline—3 hr., 5 out of 5; 24 hr., 5. Intra- 
venous glucose provided the most favorable im- 
mediate response, but did not maintain the blood 
pressure and hemodilution as long as intravenous 
saline. Oral saline was definitely less effective than 
intravenous infusion in this situation where the 
time factor for absorption may be critical. Intra- 
venous saline immediately infused in adequate 
amounts was effective in mild shock. Eight to 12% 
of body weight appeared to be the optimal volume, 
since larger amounts caused excessive hydration 
and gross edema. (This work was supported by 
contract number DA-49-007-Md-107 between the 
University of Pennsylvania and the Department 
of the Army.) 


Acidity vs. acetylcholine and cation permeability 
of red cells. ARTHUR K. PARPART AND JOSEPH 
F. Horrman.* Dept. of Biology, Princeton Univ., 
Princeton, N. J. 

Greig and coworkers (Arch. Biochem. (1949-51)) 
report that the active breakdown of acetylcholine 


by human red cells is correlated with a slower rate 
of loss of potassium from these cells. We have per- 
formed identical experiments on human red cells 
using several concentrations (10-2 to 10~4) of acetic 
acid instead of acetylcholine and have obtained 
exactly the same results. We interpret these re- 
sults as indicating that in the system studied the 
slowing of the rate of loss of potassium is due to 
the increased hydrogen ion concentration, pro- 
duced either directly by addition of acid or by the 
breakdown of acetylcholine. Eserine added to the 
system causes no alteration of the effect obtained 
on adding acetic acid; though it does abolish the 
effect of acetylcholine. This is additional evidence 
for our interpretation. At present, therefore, there 
is no evidence for a relation between cation perme- 
ability of red cells and the activity of the acetyl- 
choline-cholinesterase system. 


Reflex latency changes associated with temporal 
summation. L. D. PartripGe (introduced by 
C. R. BrassFIELD). Physiology Lab., Univ. of 
Michigan, Ann Arbor. 

In study of ventral root potential changes re- 
sulting from repetitive stimulation of dorsal roots 
of isolate frog cords, it was noted, as previously 
reported, that each stimulus produced a relatively 
rapidly rising and slowly falling electrotonic po- 
tential. Repetition, even at low rates (less than 
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2/sec.), gave appreciable summation of the slow 
potential and increase of spike activity corre- 
sponding to degree of elevation of the slow poten- 
tial above threshold strength. Closer inspection 
shows a pronounced reduction of latent period of 
spike activity to successive stimuli as slow poten- 
tial levels approach threshold value. It is sug- 
gested that these data support the view that 
excitation is a function of slow potentials and thus 
offers simple explanation of variability of reflex 
latency. 


Influence of dietary pretein levels in starvation 
on the endocrine system. K. E. Pascuxis, A. 
CanTAROW, J. RIvERO-FoNTAN* AND E. WEst.* 
Div. of Endocrine and Cancer Research, Jefferson 
Med. College, Philadelphia, Pa. 

In starvation the glands of internal secretion 
are reduced in weight and function. We have in- 
vestigated the influence of different levels of pro- 
tein intake under conditions of starvation. Two 
groups of starved rats received { of the calories 
consumed by the controls. In one starvation group 
the protein intake was also reduced to }{ of the 
control level; the second starvation group re- 
ceived 4 times as much protein, but the same total 
calories as did the first starvation group. The 
weight loss of pituitary and thyroid was identical 
in the 2 starvation groups. Diminished uptake of 
I'31 (per mg. thyroid tissue) was identical in both 
starvation groups. There was no absolute weight 
loss of the adrenals. Weight loss of ovaries and 
testes was slightly, but not statistically signifi- 
cantly, greater in the low protein starvation group. 
Weight loss of the seminal vesicles and of the 
uterus was significantly greater in low protein 
starvation. In starved castrate male rats the level 
of protein did not influence the response of seminal 
vesicles and prostate to exogenous testosterone 
propionate. It appears probable that in starved 
animals on high protein diet the testis (and prob- 
ably the ovary) secrete more sex steroids than on 
an equicaloric low protein diet. The weight loss of 
pituitary, thyroid and gonad was greater in 
females than in males, suggesting a greater sensi- 
tivity of the female pituitary to starvation. (Aided 
by a grant from the Ciba Corporation.) 


Mechanisms of radiation protection of thymic cell 
suspensions. Harvey M. Patt anp MARGARET 
E. Buiacxrorp.* Argonne Natl. Lab., Chicago, 
Til. 

Sensitivity of rabbit thymocytes to x-irradia- 
tion in vitro is decreased by cysteine (22-hour 
LD»: control 125 r, cysteine 250 r). Protection is 
dependent upon cysteine concentration, time of 
administration, oxygen and temperature. Minimal 
effective concentration is approximately 6 X 107% 
M;3 X 10-* mis ineffectual and maximal protection 
is observed above 12 X 107? m. These concentra- 
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tions exceed 100 times the dose required to pro- 
tect mice against acute radiation lethality (60 
mg/gm. thymocytes and 0.5 mg/gm. mouse). Un- 
like the intact mouse, resistance of thymic suspen- 
sions is increased whether cysteine is added im- 
mediately before or after irradiation. Addition 
15 to 30 minutes before exposure is optimal, how- 
ever. Complete anoxia affords comparable protec- 
tion to cysteine, but the two are not additive. Re- 
sistance of packed cells and failure of cysteine to 
affect them can be explained by anoxia. Chilling 
cell suspensions to 2°C. at the time cysteine is 
added or during the first half hour after irradiation 
diminishes protection. When cysteine is added 
more than 30 minutes before exposure, chilling 
during the early postirradiation period is without 
consequence, an effect indicative of a critical over- 
all time of reaction. Results with anoxia suggest 
a similar temperature dependence. These findings 
cannot be ascribed to competition for toxic break- 
down products of water nor are they a result 
simply of oxygen removal. Cysteine binds oxygen 
rapidly in thymic cell suspensions but the effects 
of chilling suggest that additional events occur. 
These data implicate a biological rather than a 
radiochemical site of action. 


Studies with p-chloromercuribenzoate and X- 
radiation in mice. Harvey M. Part, Sy.via 
Mayer* AND Dovuatas E. Smitu. Argonne Nail. 
Lab., Chicago, IIl. 

Since there is evidence that cysteine, gluta- 
thione and BAL diminish radiotoxicity by virtue 
of their sulfhydryl groups, the question arises as 
to whether toxicity will be modified by agents 
that inactivate such moieties; p-chloromercuri- 
benzoate, which combines with but does not oxi- 
dize sulfhydryl groups, has been used for this 
purpose. Fifty mg/kg. i.v. kills about 60% of mice 
with a mean survival time of 3 days. Perhaps con- 
sistent with the idea that p-chloromercuribenzoate 
kills by binding sulfhydryl groups is the finding 
that lethality is largely prevented when cysteine 
is given either 10 minutes before or after mercuri- 
benzoate. X-ray toxicity in mice (30-day survival) 
is not potentiated when a nontoxic dose of mercuri- 
benzoate (15 mg/kg. i.v.) is administered either 
immediately before or after whole-body irradia- 
tion with 600 or 800 r. When toxic amounts of mer- 
curibenzoate are injected (50 mg/kg. i.v.) lethality 
from the compound and the x-radiation appears 
to be additive. Postirradiation cysteine (1200 
mg/kg. i.v.) can reverse the effect of a toxic dose 
of mercuribenzoate given prior to exposure to 600 
or 800 r but radiation toxicity is unaltered under 
these conditions. These data fail to support the 
idea that inactivation of—SH enzymes is neces- 
sarily a critical factor in the development of radi- 
ation injury and that cysteine acts against X- 
radiation by protecting sulfhydryl groups. 
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Phylogenetic and functional evolution of human 
teeth. T. L. Patrerson. Dept. of Physiology, 
Wayne Univ. College of Medicine, Detroit, Mich. 
Previous gastrointestinal studies on sharks has 

focused attention on the relationship of tooth de- 
velopment from an integumental scale. It has also 
been observed that the irregularly placed teeth 
are arranged in several diminishing rows becom- 
ing continuous over the edges of the jaws with the 
scales of the skin. The teeth of the shark are tri- 
angular in shape, very sharp and are imbedded in 
a cartilaginous jaw. Furthermore, they show a 
decided slant in the caudal direction correspond- 
ing to that of the body scales. Histologically these 
scales are of the placoid type consisting of a flat, 
basal plate of dermal origin embedded in the skin 
and bearing on the top a very minute projecting 
point or spine tipped with enamel and resembling 
the structure of a human tooth. The primordial 
fishes from which modern vertebrates are de- 
scended were clothed with primitive projecting 
scales like their modern relatives, the sharks, 
skates and rays. Therefore, it is assumed, that, as 
animal life developed, a division of labor ap- 
peared among the descendents of the ancestral 
fishes in which the placoid scales lost the project- 
ing spine but retained the basal plate and these 
became the scales of modern fishes, snakes and 
lizards. The scales located on the jaws, however, 
were used to hold and tear the animal’s prey, re- 
sulting eventually in an enormous development 
of the projecting spines in comparison with the 
basal plate and in the course of time migrated into 
the mouth and became embedded in the cartilag- 
inous jaw as teeth. 


Responses in the corticospinal tract of cat and 
monkey. Harry D. Patron anp VAHE E. 
AMaASSIAN.* Dept. of Physiology and Biophysics, 
Univ. of Washington School of Medicine, Seattle. 
Electrical responses of the corticospinal tract 

to cortical shocks were studied in cats and mon- 

keys under Dial or chloralose-tubocurarine. Re- 
cording microelectrodes were placed in the lateral 
columns of the cervical spinal cord. Single 0.1-5.0 
msec. square wave shocks to the contralateral 
motor or sensory areas elicited complex responses. 
These consisted of a sharp positive deflection of 
0.5-0.7 msec. latency (D wave) followed by a series 
of 1-4 later positive deflections (I waves) which 
were variable in appearance and latency. We be- 
lieve D wave is derived from unrelayed cortico- 
spinal impulses and I waves by activation of corti- 
cal interneurons because a) the latency of D wave 
is accounted for by conduction time calculated 
from corticospinal fiber diameters; b) D wave can 
be elicited at rates corresponding to refractory 
periods of A fibers; c) D wave resists asphyxia 

and cocainization of the cortex far more than I 

waves; d) I waves are abolished by removal of 
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cortex while D waves are elicited by stimulating 
exposed white matter. At given shock strength,. 
the cortical area from which D wave is elicited is 
smaller than that yielding I waves so that move- 
ment of cortical electrode away from maximal 
point causes increased latency of discharge. From 
the region of pyramidal decussation (confirming 
Adrian and Moruzzi) single unit discharges of 
4-8 msec. latency are readily obtained. However, 
these discharges are quite different from D wave 
in corticospinal tract (prolonged subnormality to 
a second cortical shock). This suggests that such 
discharges derive from at least second order 
neurons (probably bulboreticular). 


Vascular patterns in ear as a source of error in 
oximetry. W. Pau, B. G. Grapes anp R. H. 
TAPLIN. (introduced by J. K. W. Frerauson). 
Dept. of Pharmacology, Univ. of Toronto, Toronto, 
Canada. 

A special earpiece was made with a removable 
photocell block replaceable by a lucite window. 
The window was marked to show the correspond- 
ing position of the two semicircular (‘red’ and 
‘infra-red’) cell areas when in place over the 
illuminated pinna. Forty-one observations were 
made on subjects fully saturated by the admin- 
istration of 99.5% oxygen. Photographs were taken 
of the illuminated area and saturation measure- 
ments were made with the oximeter, using it as 
an absolute reading instrument. On the basis of 
the appearance of dark vessels in one or other of 
the semicircles or on the apparent homogeneity 
of the area, the observations were divided into 
3 groups. A statistical analysis was made and a 
significant correlation was shown to exist between 
the direction of the error from 100% and the 
presence of a vessel or vessels in the ‘red’ or ‘infra- 
red’ side of the illuminated area. Two special ear- 
pieces were constructed with a view to correcting 
the error in an inhomogeneous pinna, one with a 
lucite light pipe to scatter the transmitted light 
before allowing it to fall on the cells, the other 
similar to the standard earpiece except that the 
cell was divided into 8 sections rather than the 
2 or 3 ordinarily used. A significant improvement 
in the standard deviation from 100% was achieved 
with both modified earpieces. 


An anatomic dissection of dye dilution curves. 
M. L. Pearce,* W. P. McKerever,* P. Dow, 
M. MeERRELL* anp E. V. Newman. Dept. of 
Medicine, Johns Hopkins Hosp., Baltimore, Md. 
When an indicator such as T-1824 is injected 

rapidly into the venous side of the circulatory 

system a time-dilution curve can be recorded from 

a systemic artery (Stewart-Hamilton). Cardiac 

output is calculated from the amount of dye in- 

jected and the area under the curve after correc- 
tion for recirculation. If the successive intra- 
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thoracic volumes resemble serial compartments 
in which rapid dilution occurs then the logarithmic 
downslope of the time-dilution curve equals car- 
diac output divided by the largest single central 
volume. To test the validity of this serial com- 
partment analogy, cardiac catheters were inserted 
into various parts of the central circulatory system 
of dogs, 0.4 to 1.5 mg. of T-1824 was then rapidly 
injected through the previously filled catheter. 
Dye dilution curves were recorded with a photo- 
multiplier densimeter attached to a piece of poly- 
ethylene tubing which bridged the divided carotid 
artery, permitting many determinations on the 
same animal. Analysis of curves obtained from 
various injection sites indicates that the serial 
compartment analogy is valid and that the largest 
volume is between the pulmonary arteries and 
pulmonary veins. This is supported by the ob- 
servation that curves resulting from injections 
anywhere between the superior vena cava and the 
pulmonary artery had similar downslopes, whereas 
curves resulting from injections between pul- 
monary veins and aorta had progressively steeper 
slopes. The volume derived from slope and flow 
has been consistently smaller in dogs than the one 
derived from the mean circulation time between 
pulmonary arteries and pulmonary veins. 


Glycylglycine as a buffer in adenosinetriphos- 
phatase assay. C. N. Perss (introduced by F. E. 
FRANKE). Johns Hopkins Univ., Baltimore, Md. 
Adenosinetriphosphatase (ATPase) assays were 

performed on homogenized whole brain and liver 

from adult albino rats. Incubations were carried 
out for 15 minutes in a water bath regulated at 
37.5° + 0.01°C. The gas phase was air. The opti- 
mum concentration of barbital buffer was de- 
termined separately for each tissue, and was iden- 
tical (0.011 m) for both brain and liver ATPase. 

Similar experiments were done to establish the 

optimum concentration when glycylglycine was 

used as the buffer. Striking differences in behavior 
of the two tissues were noted. When glycylglycine 

concentration was varied over the range 0.0005- 

0.5m, ATPase activity in brain was increased from 

6.6-10.6 ug. P/mg. tissue/15 minutes. Above 0.5 

M, further increases in activity appear in about 

60% of the experiments. In the case of liver assays, 

varying the glycylglycine buffer concentration 

over the range 0.01 to 0.7 m decreased ATPase 
activity from 20.9 to 10.5 ug. P/mg. tissue/15 
minutes. Decreasing buffer concentration from 

0.01 to 0.001 m had no effect on the enzyme activ- 

ity. Thus, in a glycylglycine buffer, rat brain 

ATPase activity increases with increasing buffer 

concentration; on the other hand, rat liver ATPase 

activity decreases with increasing buffer concen- 
tration. Comparison of ATPase activity at respec- 
tive optimum concentrations of barbital and 
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glycylglycine buffers was made for both brain and 
liver. ATPase activity is higher in glycylglycine 
buffer than in barbital buffer in both brain and 
liver by 34% and 43% respectively. (Aided by 
contract with the Office of Naval Research.) 


Effect of skin temperature and hydrostatic pres- 
sure on evaporation through excised dog skin. 
C. N. Preiss ano D. L. Davis (introduced by 
A. B. Hertzman). Dept. of Physiology, St. Louis 
Univ. School of Medicine, St. Louis, Mo. 
Published data indicate that cutaneous evapora- 

tion from human subjects remains constant over 

an air humidity range of 17-80%. Maintenance of 

a constant evaporative rate under these condi- 

tions implies some mechanism whereby the vapor 

pressure gradient is kept constant. The concept of 
relative humidity of the skin has been proposed 
to explain these data. Recent experiments in this 
laboratory have investigated the physical factors 
determining the vapor pressure gradient in evapo- 
ration through excised dog skin. With constant 
environmental conditions, increasing skin temper- 
ature from 28° to 33°C. over a 6-hour period has 
no effect on evaporative rate. If the 5°C. temper- 
ature rise is accomplished over a 15-minute period, 
the evaporative rate rises greatly during the 
period of increasing temperature. If skin temper- 
ture is then maintained at this high level, evapo- 
rative rate declines over a period of several hours 
and returns to its initial level. These results are 
consistent with the hypothesis than skin humidity 
may vary with changing conditions, and implies 
that the amount of water in the skin available for 
diffusion is one factor contributing to the main- 
tenance of a rather constant evaporative rate. The 
loss of water through excised dog skin, as well as 
human insensible perspiration, is thought to be 

a diffusion process. Our results indicate that vary- 

ing the hydrostatic pressure from 1-13 em. H.0 

does not affect the evaporative rate in these ex- 

periments. (Aided by contract with the Air Ma- 
teriel Command, Army Air Forces.) 


Oxygen capacity, volume and water content of 
erythrocytes from the spleen of the dog. 
KENNETH E. Penrop. Dept. of Physiology and 
Pharmacology, Duke Univ. School of Medicine, 
Durham, N.C. 

Several articles have appeared in the French 
literature in recent years which seem to indicate 
the structure and oxygen carrying ability of the 
red cells derived from the spleens of dogs are not 
identical with those of the active circulation. 
These differences have been viewed as important 
in forms of stress which bring about splenic con- 
traction, such as hypoxia and asphyxia. A more 
direct approach than has heretofore been em- 
ployed has been used to examine the nature of the 
splenic-stored red cells. Blood samples have been 
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obtained without stasis from the carotid artery 
and the splenic vein before and after epinephrine 
induced splenic contraction in anesthetized dogs. 
The oxygen capacity was determined in the Van 
Slyke apparatus, the relative cell volume in Win- 
trobe tubes and the water content of cells by ash- 
ing to constant weight. The following formula was 
then used to compute the amount of active hemo- 
globin in the red cell: Hematocrit X % dry weight 
X specific gravity X % Hb. in dry weight = active 
hemoglobin = oxygen capacity/1.36. Although the 
hematocrit was increased by one third after epi- 
nephrine the water content and cellular hemo- 
globin remained remarkably constant at 66% and 
85%, respectively. Thus no evidence was found 
for any alteration in the structure of erythrocytes 
stored in the dog spleen but this technique affords 
no insight into a possible alteration in the hemo- 
globin-oxygen affinity of these cells. 


Tests of pulmonary function utilizing recording 
oximeters. JoHN F. PERKINS, JR., WILLIAM E. 
Apvams,* NicHotas Cuxristorr,* ADOLFO 
FLorEs* AND WILLARD W. WEBBER.* Depts. 
of Physiology and Surgery, Univ. of Chicago, 
Chicago, Til. 

During the past 2 years we have been using re- 
cording oximeters of the Millikan (relative read- 
ing) or Wood (absolute reading) type, assembled 
in our laboratories, in tests of pulmonary function. 
Our first test, the ‘7n vivo, trans-pulmonary oxygen 
dissociation curve,’ consists of plotting the partial 
pressure of oxygen in alveolar air against the per 
cent saturation of hemoglobin in arterial blood. 
Samples of alveolar air are continuously collected 
by Rahn alveolar sampler and are automatically 
analyzed by Pauling oxygen meter. Oxygen satura- 
tion is determined by oximeter. The patient is 
equilibrated with each of several oxygen-nitrogen 
mixtures ranging from 10-100% oxygen. The pro- 
cedure requires less than 1 hour. In normal sub- 
jects the curve obtained approximates those re- 
ported by Riley using Haldane and Van Slyke 
analyses. In a patient with anatomical shunts 
between pulmonary arteries and veins the curve 
was depressed at its left portion but rose linearly 
at the right. The linear rise is attributed to oxygen 
dissolved in the plasma passing through normal 
lung elevating the saturation of the shunted blood. 
Curves on patients with emphysema, pneumo- 
coniosis and certain carcinomas suggest physio- 
logical shunting, i.e. passage of blood through 
poorly aerated alveoli. It is hoped that this test, 


which has been carried out on over 70 patients, | 


and on dogs with surgically produced pulmonary 
lesions of known severity, together with continuous 
tecords on patients of oxygen saturation during 
exercise, may facilitate evaluation of pulmonary 
function. 
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A method of measuring 1-hydrazinophthalazine 
in body fluids. H. MitcHeL.L Perry (introduced 
by Henry A. Scuroeper). Hypertension Div., 
Dept. of Internal Medicine, Washington Univ. 
School of Medicine, St. Louis, Mo. 

In order to learn something of the fate of 1- 
hydrazinophthalazine in hypertensive patients, a 
colorimetric method for its determination was 
devised, depending on a triketohydrindine com- 
plex. Apparently ninhydrin combines with the 
free hydrazine molecule which is vividly colored 
and strongly hydrophobic in acid. Despite a high 
chloroform-water partition coefficient, the dis- 
sociation constant limits sensitivity to approxi- 
mately micromolar solutions. Our standard test 
system involves adding acetic acjd to pH 3.0, mak- 
ing the ninhydrin concentration 0.012%, heating 
7 minutes at 70°C., cooling, extracting with 0.1 
volume chloroform, and reading on the Beckman 
spectrophotometer at 430 mmu. Preliminary ex- 
traction with chloroform was successfully tried 
on concentrated urine; however, it is unnecessary 
since no color has been developed in the absence 
of the drug. The procedure reveals that within 30 
minutes of oral administration, urine concentra- 
tion begins a gradual rise; apparently it does not 
reach its maximum for at least 4 or 5 hours and 
some excretion continues for 24 hours after a 
therapeutic dose. Total renal excretion of free or 
easily hydrolizable compound approximates 5% of 
that taken. The levels in protein-free blood fil- 
trates approach the limit of the method. They 
begin to rise almost immediately after ingestion 
and become maximal 90-180 minutes later; there- 
after they slowly decline to low values which prob- 
ably persist for a day. Assuming absorption from 
the intestine one logically concludes that this 
drug is metabolized so that only a small fraction 
is excreted unchanged in urine. 


A striking example of temporal summation of 
stimuli widely separated in time. D. C. Peters* 
AND Rosert GESELL. Physiology Lab., Univ. 
of Michigan, Ann Arbor. 

Temporal summation of peripheral vagal in- 
hibition of the heart was studied in the turtle. 
Supra maximal stimulation of the vagus was used 
to avoid spatial summation. Amplitude of auric- 
ular contractions served to register prevailing 
degree of inhibition. The effects of single shocks 
varied quantitatively with the individual prepara- 
tion. In some instances a single shock would pro- 
duce a gradual decrease of amplitude extending 
over several beats. In other preparations it pro- 
duced immediate arrest succeeded by a progres- 
sively increasing auricular relaxation lasting as 
long as 40 seconds. These temporarily increasing 
inhibitory effects of a single shock gave way to 
characteristic recoveries in which amplitude in- 
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creased rapidly and then progressively more slowly 
as contractions approached normal strength. Tem- 
poral summation varied with frequency of stimula- 
tion and in exceptional instances was discernible 
with shocks separated by 2-minute intervals. The 
envelope of recovery contractions suggests that 
hydrolysis of acetylcholine, in conformance with 
the law of mass action, is importantly involved 
in the process of temporal summation of stimuli. 


Effect of unilateral nitrogen breathing on pul- 
monary blood flow in dogs. RicHarp M. PETERs* 
AND ALBERT Roos. Lab. of Thoracic Physiology, 
Depts. of Surgery and Physiology, Washington 
Univ. School of Medicine, St. Louis, Mo. 

An immediate increase in pulmonary arterial 
pressure ascribed to constriction in the pulmonary 
vascular bed during breathing of gas mixtures low 
in oxygen was demonstrated by von Euler (in 
cats) and by Cournand (in man). In the rabbit 
unilateral nitrogen breathing resulted in a slow 
decrease in blood flow through the nitrogen breath- 
ing lung (Dirken and Heemstra). In the present 
investigation the acute effects upon pulmonary 
blood flow of unilateral nitrogen breathing during 
controlled respiration were studied in 12 dogs. 
The chest was opened and each lung ventilated by 
a separate Starling pump. During bilateral oxygen 
breathing flow through each lung and pulmonary 
and systemic pressures were measured. Either the 
right or left lung was then switched to nitrogen 
for periods up to 180 minutes. Cardiac output was 
determined and from left and right pulmonary 
venous and mixed arterial oxygen contents the 
ratio of flows to each lung computed on several 
occasions. In all but three animals a reduction 
of 14-68% of the original fraction of total flow to 
the nitrogen lung was found; they likewise showed 
a rise in pulmonary arterial pressure on 10% oxy- 
gen breathing. Prolongation beyond 25-70 minutes 
did not produce further reduction in flow. The 
changes in pulmonary artery pressure in relation 
to cardiac output will be discussed. A prompt re- 
turn to control flow occurred after bilateral oxy- 
gen breathing. 


Certain aspects of reflex and mechanical in- 
fluences upon venous circulation. LysLte H. 
Peterson, Dept. of Physiology, Med. School, 
Univ. of Pennsylvania, Philadelphia. 

One year ago data were presented which demon- 
strated qualitative changes in the tone of vein 
walls as a result of reflex, humoral and mechanical 
influences. The same method, as previously de- 
scribed, has been further tested and the data 
have been repeated and extended. It has been ob- 
served that the vena cava of intact anesthetized 
dogs are normally undistended. As the volume 
within the vessel increases suddenly there is a 
sharp increase in the P/V curve. This transition 
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point is markedly reduced following parasym- 
pathetic stimulation indicating relaxation of 
venous tone and, conversely, a sharp increase 
following sympathetic stimulation and _ hemor- 
rhage. The vein remains quite inelastic following 
the latter two conditions and markedly more 
elastic following parasympathetic stimulation. 
The P/V curves for the vena cava following death 
vary considerably, depending upon the state of 
the animal at the time of death. The magnitude of 
changes in P/V in the intact living animal under 
these circumstances was found to be 15 to 20 times. 
The state of the vein walls controls the fate of 
roughly % of the blood volume. Considering the 
degree of change noted, the role of the venomotor 
system in the regulation of the circulation is im- 
portant. A brief analysis of the effects of a square 
compression wave in collapsible tubes will be 
presented. 


Technique of validating renal function studies 
when renal extractions are determined. R. A. 
Puiuuirs. U.S. Naval Med. Research Unit No. 8, 
Cairo, Egypt. 

The recent appearance of several articles pur- 
porting to demonstrate anomalous glomerular 
and/or tubular function indicate the need for 
validation of the experimental data. The technique 
proposed requires, simply, that the reliability of 
each individual plasma analysis of substance X 
be verified by demonstrating that renal blood flow 
calculated from the plasma extraction of X and 
the hematocrit agrees with the flow calculated 
from the whole blood extraction of X within the 
limits of error in the analytical procedures em- 
ployed. Data will be presented to demonstrate the 
usefulness of the technique in detecting diffusion 
of X from cells to plasma during the interval re- 
quired for separation, by centrifugation, of plasma 
and cells of renal venous blood. The comparison 
of flows calculated from the extraction of 2 or more 
substances extends the usefulness of the technique. 
Applications, such as the time required for urine 
to reach the bladder, will be documented. 


Estrogen-induced regression of coronary athero- 
sclerosis in cholesterol-fed chicks. RutH Pick 
(introduced by Louts N. Katz). Cardiovascular 
Dept., Med. Research Inst., Michael Reese Hosp., 
Chicago, Til. 

Estrogen prophylactically inhibits coronary 
atherosclerosis in cholesterol-fed cockerels (Circu- 
lation 4: 468, 1951). The possibility was therefore 
suggested that estrogens may also be therapeuti- 
cally effective against previously induced coronary 
atherosclerosis. To test this, 50 chicks were fed 
a mash supplemented with 2% cholesterol and 5% 
cottonseed oil for 5 weeks. Ten chicks sacrificed 
at that time had numerous, well-developed, lipid- 
laden, intimal plaques in the coronary arteries. 
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The remaining chicks were divided into 2 groups; 
both continued to receive the same cholesterol- 
supplemented diet. One group also received daily 
1 mg. injections of estradiol benzoate. After 3 
weeks of this combined regimen, autopsy revealed 
a paucity of coronary lesions, with little or no 
lipid demonstrable in the remaining plaques. In 
contrast, the other (control) group of cholesterol- 
fed cockerels, which received no injections, all 
showed numerous, extensive, lipid-laden coronary 
plaques. Examination of the lesions in the estro- 
gen-treated birds revealed that the residual lipid is 
present in the media, adventitia and perivascular 
connective tissue, while the intima was lipid free. 
These findings indicate that estrogen not only 
prophylactically inhibits coronary atherogenesis 
but also induces regression of previously produced 
coronary lesions, despite continued feeding of the 
atherogenic stimulus (cholesterol). 


Ascorbic acid-adrenal cortical relations to formed 
elements of blood. Sam J. P1L1ERO* AND ALBERT 
S. Gorpon. Dept. of Biology, Washington Square 
College, New York Univ., New York City. 
Adult male guinea pigs were divided into 4 

dietary groups: ascorbic acid deficient (ad lib.), 

normal diet (ad lib.), paired-fed, and paired-weight 
controls. Reductions in red cell numbers and 
hemoglobin values occurred in the ascorbic acid- 
deficient animals by the 2nd week (early scurvy). 

Hemoconcentration observed in late scurvy (24— 

28 days) was also seen in the paired-weight con- 

trols. Blood and adrenal ascorbic acid concentra- 

tions decreased progressively up to the time of 
late scurvy. The hemic changes induced by as- 
corbic acid deficiency could be prevented by the 
administration of this vitamin. To determine the 
relation of the adrenal cortex to a possible in- 
fluence of ascorbic acid on the blood elements, the 
effects of ACTH on the scorbutic and control 
animals were compared. In both these groups 
peripheral lymphopenia and neutrophilia were 
observed at 2, 4, and 6 hours after ACTH admin- 
istration. Although a marked decrease in eosino- 
phil numbers was noted by 6 hours after ACTH 
injection in both the early and late paired-weight 
controls, only a slight, statistically insignificant, 
drop occurred in the early and late scorbutic 
animals. Significant drops in adrenal ascorbic acid 
concentrations were noted in both the early scor- 
butic and paired-weight animals at 4 hours after 

ACTH administration.'The extremely low adrenal 

ascorbic acid values in the late scorbutic animals 

were not influenced by ACTH. (Supported by a 

grant-in-aid from the American Cancer Society 

upon recommendation of the Committee on 

Growth of the National Research Council.) 


Effect of rate of injection of alloxan on the de- 
velopment of diabetes in rabbits. I. J. Pincus, 


AMERICAN PHYSIOLOGICAL SOCIETY 


123 


J. J. Hurwitz* ano M. E. Scorr.* Dept. of 
Physiology, Jefferson Med. College, Philadel- 
phia, Pa. 

Many workers have not appreciated that the role 
of the intravenous injection of alloxan may de- 
termine, in part, the mortality rate and occurrence 
of diabetes in surviving animals. The present 
study is reported because of an apparent lack of 
information on this aspect of alloxan administra- 
tion. Alloxan monohydrate was injected intra- 
venously as a 5% solution into the marginal ear 
vein of rabbits at varying rates. Animals with 
persistent hyperglycemia and glycosurea were 
classified as diabetic, those with inconstant hyper- 
glycemia or with an abnormal glucose tolerance 
curve were classified as mild diabetic. Eleven 
rabbits received 75 mg/kg. in 11-35 seconds; seven 
died and of the remaining four, two had diabetes. 
Ten rabbits received a similar dose in 35-100 
minutes; one died and only two of the survivors 
had mild diabetes. 100 mg/kg. of alloxan was ad- 
ministered to 11 rabbits in 9-35 seconds; six died, 
four had diabetes and one mild diabetes. Of eight 
rabbits receiving the same dosage in 22-50 minutes 
one died, three were diabetic and one had mild 
diabetes. 150 mg/kg. of alloxan was injected intra- 
venously into 66 rabbits in 5-60 seconds. Thirty- 
nine died and of the surviving 27 animals 15 had 
diabetes, seven had mild diabetes and five were 
not diabetic. Twelve animals received 150 mg/kg. 
in 5-18 minutes; three died and all of the nine sur- 
viving rabbits had diabetes. Sixteen rabbits re- 
ceived the same dosage in 30-50 minutes; two died 
and five had mild diabetes. 


Effect of mercurial diuretics on excretion of water. 
R. F. Pirrs, D. R. Axetrop, W. S. Wiaeins 
AND J. N. Capps. Dept. of Physiology, Cornell 
Univ. Med. College, New York City. 

The mechanism of action of mercurial diuretics 
on the excretion of water has been studied in man 
and dog. Following the induction of a large water 
load and the administration of as much as 8 mg. 
Hg/kg. as mercurin in the dog (1 mg. Hg/kg. in 
man), the infusion of 100 to 250 mu of Pitressin/ 
hour promptly reduced urine flow and caused the 
urine to become hypertonic to the plasma. We con- 
clude from these results that mercurial diuretics 
do not directly interfere with active distal tubular 
(facultative) absorption of water, i.e. that moiety 
regulated by Pitressin. In 8 of 10 experiments on 
dogs and in 3 of 6 experiments on man subjected 
toa water loading procedure calculated to establish 
and maintain essentially maximal water diuresis, 
the administration of similar doses of mercurial 
diuretics did not increase urine flow above the 
high levels established in the control periods. 
These experiments suggest that mercury does not 
affect the so-called obligatory absorption of water, 
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namely that moiety passively absorbed in the 
proximal tubule in consequence of the absorption 
of osmotically active solutes. Contrary results, 
i.e. increased urine flow in a small minority of the 
dog experiments and in half of the experiments 
on man, have been tentatively assigned to fairly 
sharp and significant increases in glomerular 
filtration rate. 


Sources and sinks of current in the spinal cord. 
W. Pitts, P. WALL ANb J. LErtvin (introduced 
by Mary A. B. Brazier). Massachusetts Inst. 
of Technology, Cambridge and Dept. of Anatomy, 
Univ. of Chicago, Manteno State Hosp., Chi- 
cago, Ill. 

We have inserted from 9 to 18 microelectrodes 
in a transverse plane through segments L: and 
S: of the cat’s spinal cord. Having taken records 
after various kinds of stimulation, constant in 
any one experiment, at many stations along the 
tracks of the microelectrodes, we leave them in 
place and determine their positions by fixing and 
clearing the cord. The result is a set of potential 
histories at precisely known places forming a dense 
network across a segment of the cord. At each 
time, we calculate the Laplacian of the distribu- 
tion of the potential in space by numerical differ- 
entiation, thus obtaining a map of the sources and 
sinks of current across the cord. A source of cur- 
rent measures how much current flows out of cells 
and fibers into the exterial medium there and then; 
a sink, how much flows in. Consequently it is 
sources and sinks, rather than potentials, that 
represent the activity of neurons where they are. 
We present a series of maps, showing how sources 
and sinks are generated, move, and decay with 
time after an external stimulus. In some maps, 
large and rapidly changing potentials are present 
everywhere, without any significant sources or 
sinks in the region covered; they are generated 
some distance away. We conclude that little can 
be inferred, in general, from records taken with 
one or a few microelectrodes, as to the origin of 
the potentials they record; only a dense network 
of them permits us to localize the active elements. 


Rate of change in concentration of serum mag- 
nesium upon cooling and rewarming. WESLEY 
S. Puatner. Dept. of Physiology and Pharma- 
cology, Univ. of Missouri School of Medicine, 
Columbia. 

It is now generally accepted that a fall in body 
temperature is responsible for a rise in serum 
magnesium. Exposure of turtles to environmental 
temperature of 3.0°C. + 1°C. results in a body 
temperature fall which reaches environmental 
temperature in approximately 2} hours. Serum 
Mg, as determined by a modified Titan yellow 
method, rises during this time from 3.2 to 6-8 Mg % 
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and reaches a peak after 2 to 6 hours of exposure. 
Continued exposure shows a decrease in serum Mg 
so that after 17-20 days the Mg level returns to 
near normal. Rewarming the animals to room 
temperature 26.0 + 2°C. causes a _ progressive 
serum Mg decline not directly correlated to 
changes in body temperature. This decline pro- 
ceeds linearly at an approximate rate of 0.006 
mg.%/minute. At this rate normal Mg values at | 
room temperature are reached after 20-30 hours, 
depending on the initial concentration of Mg and 
exposure time to cold. Preliminary determina- 
tions of serum sodium and potassium by internal 
flame-Photometry did not show these changes. 


Concentration and potential pattern within the 
membrane and its relation to penetration of 
ions and to time constants of electrotonus and 
accomodation. M. J. Potissar (introduced by 
F. H. JouHnson). Biomechanics Group, Univ. 
of California, San Francisco. 

The functional relation between a variable and 
the positional coordinate is referred to as its 
profile. A linear potential profile within a mem- 
brane isa rareexception. If the net rate of outward 
movement of an ion is R, the equation: R = 
P(C, — Co) yields misleading values of P. The 
equation: R = P(C; — "aaa siege for univalent 
ions, is more appropriate (£ is the total trans- 
membrane potential). The rate is a function of the 
detailed profile of the potential, and, even with 
fixed values of C;, C., E, it may vary by powers of 
10 if the profile is changed. If the potential at a 
point of the outside surface is changed, by means 
of an electrode, the original steady-state pattern 
of profiles of potential and of concentrations 
changes to a new pattern. The time constant of this 
process must play a significant role in the physical 
interpretation of the time constants of electro- 
tonus and accomodation. The finite rate of transi- 
tion from one pattern to another may be used to 
interpret supernormal irritability at cathode 
make, accomodation with slowly rising currents, 
subnormal irritability at cathode on break, the 
opposite phenomena at the anode, including ex- 
citation at the anode at break. 


Hypothalamic involvement in stress-induced 
eosinopenia. R. W. Porter (introduced by H. 
W. Macouwn). Dept. of Anatomy, Univ. of Cali- 
fornia School of Medicine, Los Angeles, and 
Long Beach Veterans Administration Hosp., Long 
Beach. 

The role of the hypothalamus in the pituitary- 
adrenal response to stress was studied in cats by: 
1) recording alterations in hypothalamic electrical 
activity in response to stress stimuli; 2) determin- 
ing the eosinophil response to direct hypothalamic 
stimulation; 3) comparing the eosinopenia in- 
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duced by stressing agents before and after making 
electrolytic lesions in the hypothalamus. The 
findings were: /) A marked increase in the motor 
frequency and amplitude of electrical activity in 
response to intravenous epinephrine was localized 
to the posterior hypothalamic area at the mam- 
millary level. Such stress-evoked hypothalamic 
discharge was uninfluenced by decortication or 
transection of the lower brain stem. 2) In acute 
stimulation experiments, animals were prepared 
under cyclopropane and local procaine anesthesia 
without alteration of the normal level of circulat- 
ing eosinophils. Direct stimulation of the pos- 
terior hypothalamus then produced an eosino- 
penia. 3) In chronic animals destruction of the 
posterior hypothalamic area abolished the eosino- 
penic response to epinephrine and other stress 
stimuli seen before operation. Results from all 
three approaches thus indicate the primary par- 
ticipation of the posterior hypothalamus in the 
eosinopenia evoked by stress. 


Strength-duration curves of single muscle fibers. 
Junius PRaGLINn (introduced by C. Lapp 
ProssER). Dept. of Physiology, Univ. of Illinois, 
Urbana. 

The strength duration curves of single striated 
frog muscle fibers were investigated with square- 
wave stimuli in the range of 30 microseconds to 
1000 milliseconds. The responses of single fibers 
were recorded electrically in oil by means of micro- 
electrodes from the surface of the muscle. Mechan- 
ical responses were observed in single uninjured 
fibers isolated from the semi-tendinosus muscle 
and stimulated in solution. Strength-duration 
curves of fibers stimulated in solution show a curve 
which displays an a and y branch. Under curariza- 
tion the y branch disappears and the excitation 
constant (Hill’s K) of the a branch shortens from 
about 10 to about 3 msec. The y branch has a K 
value of about 0.3 msec. This is identical with the 
motor nerve excitation constant. Stimulation 
under oil with small electrodes (0.13 mm. in diam- 
eter) yields an excitation constant for the muscle 
of 0.3 msec., which is identical to the motor nerve 
constant. Curare does not change this value sig- 
nificantly nor does it abolish a further discon- 
tinuity which occurs at very short durations (60- 
80 microseconds). This may be identical with 
Lucas’ beta-excitability and has a K value of 
30-50 microseconds. The accommodation curve 
(direct measurement in oil) shows a minimum in 
the region of the strength-duration curve dis- 
continuity. Finally it has been shown that muscle 
strength-duration curves fit Hill’s or Blair’s one 
factor theory unequivocally; that is all curves 
plotted by Blair’s (Biol. Symp. 3: 51, 1951) formula 
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Interrelations of pressures of gut lumen, abdom- 
inal cavity and thoracic cavity. J. P. QuiGLEy, 
D. A. Bropy* ann J. M. Hupains.* Div. of 
Physiology, Univ. of Tennessee, Memphis. 
Pressures were recorded for the first time ac- 

curately, continuously and simultaneously from 
the thoracic cavity, the lumen of the gut and from 
the immediately adjacent portion of the abdominal 
cavity of unanesthetized, trained dogs. Additional 
unique features included the conduction of these 
pressures from each space by fluid transmission 
to appropriate calibrated strain gauges and the 
exact position was ascertained of the recording 
tip in the abdominal cavity. The influence of intra- 
thoracic pressure on intraabdominal pressure and 
of intraabdominal pressure on gut intraluminal 
pressures under a variety of vonditions was in- 
vestigated by both the theoretical and the experi- 
mental method. (Supported in part by a research 
grant from the U. S. Public Health Service.) 


Pyloric sphincter activity in normal dog. J. P. 
QUIGLEY AND Hortense Louckes.* Div. of 
Physiology, Univ. of Tennessee, Memphis. 
Pyloric sphincter activity was recorded by the 

inductographic technic of Quigley, Louckes and 
Brody in unanesthetized, trained dogs. The 
sphincter characteristically contracts rhythmi- 
cally, especially following feeding. The sphincter 
strongly tends to follow a constant pattern in the 
individual animal. The cycles average 11 seconds 
(range 8.5-13) and are not readily modified by 
experimental procedures. Ingestion of food by 
the fasting animal lengthens the cycle by 1-2 
seconds within approximately 10 minutes. Noxious 
stimuli (slapping) or emotional disturbances sup- 
press 1-4 cycles. The ‘effective’ contraction and 
‘effective’ relaxation of the sphincter are abrupt 
and together involve about 45% of each cycle. The 
‘semi-rest’ period constitutes approximately 65% 
of the cycle and is shortened as the cycle shortens. 
During the semi-rest period, the sphincter is 
slowly contracting, slowly relaxing or is quiescent. 
The amplitude of a sphincter contraction as ob- 
tained by measuring the intercoil distance is 
0.4-1 cm. Usually the amplitude is greater and 
more uniform following feeding due to a greater 
relaxation (tonus loss) and also greater contrac- 
tion. Contraction amplitude is decreased and made 
more irregular by noxious stimuli or emotions. 
The amplitude tends to be very irregular in the 
upset or ill-trained animal. Sphincter relaxed 
length during fasting usually was increased (de- 
creased tonus) by 4-15% 60-90 minutes after feed- 
ing. Increased tonus suggesting pylorospasm oc- 
curred rarely and under unusual conditions such 
as vomiting. (Supported in part by a research 
grant from the J. 8. Public Health Service.) 
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Fate of other pituitary hormones during purifica- 
tion of corticotropin. M. 8S. Rapen,* I. N. 
RosENBERG* AND E. B. Astwoon. Dept. of Medi- 
cine, Tufts College Med. School, and New England 
Center Hosp., Boston, Mass. 

The glacial acetic acid method efficiently re- 
moved corticotropin, growth hormone, luteo- 
tropin, intermedin, and adipokinin(s) in 20% of 
the solids from pig pituitary powder; thyrotropin 
and gonadotropins were partly destroyed or in- 
completely extracted. One-half volume of acetone 
and 0.02m NaCl precipitated one-quarter of the 
solids containing virtually all the thyrotropin and 
gonadotropins, most of the luteotropin, and vari- 
able small quantities of corticotropin. One volume 
of ether then precipitated one-half of the solids 
with the corticotropin, growth hormone, and 
intermedin. The filtrate was free of these factors. 
Solution of the ether precipitate in 0.1N acetic 
acid, stirring with 8% by weight of oxycellulose 
and elution of the adsorbed material with 0.1N 
hydrochloric acid, yielded 2% of the solids, virtu- 
ally all of the corticotropin, and about one-half 
of the intermedin. Residual corticotropin .and 
intermedin were recovered by retreatment with 
20% by weight of oxycellulose. The residue con- 
tained growth hormone which was purified and 
freed of other factors by a modification of Wil- 
helmi’s procedure. Separation of intermedin from 
corticotropin by readsorption of the latter on a 
smaller quantity of oxycellulose or by partition 
between various acids and butanol (intermedin 
the more hydrophilic) yielded preparations of 
these two factors in good yield and roughly 400 
times as concentrated as the starting material. 
The adipokinetic effect was exhibited by several 
fractions; the posterior lobe principles though ex- 
tracted did not contaminate the corticotropin, 
intermedin, or growth hormone. 


Effects of diet selection and fasting on hyper- 
tensive rats. Epwarp P. Raprorp, Jr. (intro- 
duced by E. M. Lanois). Dept. of Physiology, 
Harvard Med. School, Boston, Mass. 

Male and female normal and hypertensive rats 
were offered casein, brewers’ yeast, olive oil, 
cod-liver oil, sucrose, distilled water, 0.2m NaCl, 
and a salt mixture in order to detect differences in 
appetite for these substances and effects of diet 
on systolic blood pressure. These particular foods 
were used to permit comparison with the intakes 
observed by Richter in normal and depancreatec- 
tomized rats offered the same choices. In confirma- 
tion of previous results both male and female hy- 
pertensive rats took less sodium chloride solution 
than the controls. Female hypertensive rats in- 
gested significantly less of the protein foods 
(casein and yeast) and lost weight for an initial 
period of 1 to 2 weeks; subsequently, their protein 
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and caloric intake approached that of the normo- 
tensives. Food selections of male hypertensive 
rats were not significantly different from those of 
the controls. Changes in systolic blood pressure 
were small and were also apparently related tosex. 
This sex difference assumes greater importance 
because latex encapsulation of the kidneys pro- 
duces a more severe and progressive hyperten- 
sion in female rats than in males. Not only do the 
females tend to develop higher systolic pressures 
but they also do not survive the complications of 
hypertensive disease as long. Hypertensive and 
control rats were also fasted until death while 
offered only water, 0.2m NaCl and 0.2m KCl. The 
hypertensive rats died after 2-7 days (mean 5 
days) while the control rats died after 10-18 days 
(mean 14 days). Hypertensive rats lost 30.3% 
of their initial weight ; normal rats 43.1%, although 
per diem weight loss by hypertensive rats was 
twice as great as that by normal rats. Systolic 
blood pressures of hypertensive rats remained 
elevated; those of normal rats rose slightly as 
bradycardia developed. 


Some effects of plasma volume expanders on renal 
function. LAwRENcE G. Rarsz (introduced by 
H. W. Situ). Surgical Research Unit, Brooke 
Army Hosp., Ft. Sam Houston, Tex. 

The renal responses to rapid intravenous in- 
fusions of 20 cc/kg. of body weight of dextran 
(6%), oxypolygelatin (5%), human albumin (4 
5%) and isotonic NaCl solution have been com- 
pared in the same normal dogs with and without 
preloading with oral saline. Glomerular filtration 
rate (GFR), effective renal plasma flow (ERPF), 
Na and K excretion, plasma volume (using T- 
1824) and the plasma concentration of colloids and 
electrolytes were measured. Dextran caused the 
greatest plasma volume expansion and _ saline 
caused the least, while albumin and oxypolygelatin 
were intermediate. GFR was increased to a similar 
extent with all the materials infused, this response 
being maintained throughout the 3-hour period of 
observation. ERPF was greatly increased after 
albumin infusion while with the other materials 
smaller increases occurred which were usually 
directly correlated with plasma volume expansion. 
ERPF reached a peak 1 to 2 hours after infusion 
and then fell gradually. Sodium and water excre- 
tion increased 2- to 4-fold within 1 hour after in- 
fusion, while potassium excretion peaked at the 
same time or shortly thereafter. The magnitude 
of these increases did not depend on plasma 
volume expansion, being as great after saline as 
after colloid infusions. In preliminary experi- 
ments infusions of washed red cells have not 
caused such increases in renal function and electro- 
lyte excretion. The relative effects of interstitial 
fluid, plasma volume and blood volume changes on 
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renal hemodynamics and electrolyte excretion will 
be discussed. 


Rate of atrophy in muscles immobilized at dif- 
ferent lengths. H. J. Rautston, B. FrernsTe1n* 
AnD V. T. Inman.* College of Physicians and 
Surgeons, San Francisco, and Univ. of California 
Med. School, San Francisco. 

It is generally recognized that muscles im- 
mobilized at short lengths exhibit atrophic 
changes within 15-30 days. The present study was 
undertaken to throw more light on the protective 
action of stretch in immobilized muscles, as 
claimed by some authors. Twenty-eight muscles 
were studied in 17 guinea pigs, for periods of im- 
mobilization ranging from 31 to 65 days. Limbs 
were placed in cork casts, in positions of extension 
or flexion, care being taken to allow normal cir- 
culation to the muscles. In 16 cases of extension, 
the experimental muscles weighed 87%-117% of 
the controls, at the end of the period of immobili- 
zation. Functional behavior of the muscles was 
normal, as measured by the length-tension dia- 
gram. Muscles immobilized at short lengths in 
all cases lost weight, ranging from 72%-95% of 
controls, confirming earlier studies. It is con- 
cluded that stretch protects against atrophy in 
immobilized muscles, agreeing with common clin- 
ical observation in the human subject. (This study 
was supported by a grant from the National Foun- 
dation for Infantile Paralysis.) 


Sweating patterns on the lower extremity of man 
elicited by stimulation of the sympathetic trunk. 
W. C. RAanpaAti, W. F. ALEXANDER,* K. E. 
CoLpwaTER,* A. F. HERTZMAN AND J. W. Cox.* 
Physiology Labs., St. Louis Univ. and Surgical 
Service, Veterans Administration Hosp., Jeffer- 
son Barracks, St. Louis, Mo. 

In a direct approach to the problem of the sym- 
pathetic innervation of the lower extremity in 
man, sweating patterns have been recorded simul- 
taneously from the circumference of the thigh, 
leg and foot by the iodine-starch paper technique 
during electrical stimulation of the lumbar sym- 
pathetic trunk and its communicating rami. The 
sympathetic trunk was removed and prepared for 
careful microscopic study in order to correlate 
the functional responses with the anatomical path- 
ways into and out of the ganglion chain. Marked 
variation in the patterns of sweating in different 
patients to stimulation at any given level on the 
sympathetic trunk emphasizes the fact that pre- 
and postganglionic pathways to the extremities 
are markedly inconstant. In some patients, stim- 
ulation of the sympathetic trunk at the vertebral 
level between Ti2 and I; induced profuse sweating 
over most of the lower extremity. In others, such 
stimulation activated sweat glands only on the 
thigh while sweating on the foot did not appear 
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until the stimulation was applied as low as ly 
or below. This implies that preganglionics mediat- 
ing sweating responses may enter the trunk at 
widely varying levels between these extremes, and 
that surgical removal of the uppermost ganglia 
does not insure certain denervation. Disparity 
between sudomotor and pilomotor responses to 
stimulation was frequently observed and therefore 
it may not be valid to infer vasomotor fiber dis- 
tribution from observations of sudomotor or pilo- 
motor responses. 


Actomyosin content of dog myocardium. R. E. 
RANNEY (introduced by CLARENCE A. MAASKE). 
Dept. of Physiology and Pharmacology, Univ. of 
Colorado School of Medicine, Denver. 

Samples of the myocardium: and of the psoas 
muscle were removed by a standardized pro- 
cedure from anesthetized dogs and cooled slowly 
to —15°C. The frozen muscle tissue was homogen- 
ized, and the actomyosin was quantitatively ex- 
tracted. It was found that about 52% of the total 
N in the psoas was contributed by actomyosin. 
Of the total N present in left ventricular muscle 
42% was present as actomyosin N; in the right 
ventricle this value was 37%; and the auricles con- 
tained equal amounts of actomyosin N, about 16% 
of the total. It should be noted that since the au- 
ricles contain proportionately more connective 
and elastic tissues than do either the ventricles or 
the psoas, the amount of auricular actomyosin 
given above is probably less than that actually 
present in the muscle alone. The distribution of 
actomyosin in dog myocardium agrees qualita- 
tively with that reported by Kovats (Nature, 
London 163: 606, 1949) for the pig and the rabbit. 
It is apparent from these data that the concentra- 
tion of actomyosin is not constant throughout 
the dog myocardium, and, furthermore, the pos- 
sibility is suggested that the amount of work done 
by the musculature of any chamber of the heart 
may be roughly correlated to its total actomyosin 
concentration. 


Renin and epinephrine responses after severe 
hemorrhage. G. Cart Rau anp FERRILL A. 
Purpy.* Dept. of Physiology and Pharmacology, 
Univ. of Missouri School of Medicine, Columbia. 
In the regimen of studying pressor responses of 

animals receiving various compounds after severe 

hemorrhage, and the relationships of the sym- 
pathetic nervous system and the kidneys to the 
ability to compensate for blood loss, the compara- 
tive responses of renin and commercial epinephrine 
were particularly noted in an attempt to clarify 
differences of opinion on the effects of these two 
compounds. Thirty-two dogs of the same sex and 
similar weight were used, 16 animals were given 

10 injections of epinephrine and 16 were given 10 

injections of renin. Dogs receiving epinephrine 
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showed no tachyphylaxis while those receiving 
renin gave the typical tachyphylactic picture. The 
dogs were subsequently hemorrhaged to 40% of the 
total blood volume and half of the animals were 
injected immediately with epinephrine while the 
others were given renin. All injections were made 
i.v. using posthemorrhage mean blood pressure 
change as a measure. Aniinals injected with renin 
gave a much greater and sustained pressor re- 
sponse than before hemorrhage, while all except 
two of the dogs receiving epinephrine gave a 
smaller and less sustained pressor response. Re- 
sults indicate that renin functions much more 
efficiently than epinephrine in counteracting post- 
hemorrhage hypotension. Renin for these experi- 
ments was kindly supplied by Dr. O. M. Helmer, 
Lilly Laboratories for Clinical Research. 


Bioelectrical patterns in the synovialis of the dog. 
C.1. REEp. Dept. of Physiology, Univ. of Illinois, 
Professional Colleges, Chicago. 

Explanation of the behavior of synovial bio- 
electric potentials in dogs and in arthritic patients 
previously reported, requires first a systematic 
survey of patterns of potentials observed in normal 
dogs. Technic has been described previously. 
Initial potentials observed simultaneously in the 
two knees diverged in 83% of animals, quantita- 
tively in 51%, qualitatively in 22%. Repeated 
washing with Ringer solution eliminated the differ- 
ences in 62% of all animals. Adenine eliminated 
them in an additional 18%. In the remainder, 
quantitative differences persisted indefinitely. It 
seems unlikely that the observed potentials are 
dependent upon systemic metabolic factors. 
Blocking circulation and nerve supply to the 
joint did not regularly alter potentials induced by 
adenine. 


Critical study of some physiological factors re- 
sponsible for differences in estimates of total 
blood volume given by plasma volume and 
plasmacrit and by cell volume and hematocrit 
determinations. E. B. Rerve,* M. I. GreGcER- 
sEN, T.H. ALLEN AND H. Sear.* Dept. of Physi- 
ology, College of Physicians and Surgeons, Colum- 
bia Univ., New York City. 

Estimates of total blood volume derived from 
either a measurement of cell volume and the hema- 
tocrit (B.V. = cell volume X 100/hematocrit) or 
from a measurement of plasma volume and plasma- 
crit (BV = plasma volume X 100/plasmacrit) 
may or may not agree with the sum of cell and 
plasma volume (‘true total blood volume’). We 
have simultaneously determined cell volume with 
%P and plasma volume with T-1824. In normal 
unanesthetized dogs the ratio *P blood volume/ 
‘true blood volume’ (R®P) ranged from 0.96 to 
1.07, average 1.0, and the ratio T-1824 blood 
volume/‘true blood volume’ (R 7-1824) from 0.95 
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to 1.03, average 1.0. In two dogs under Nembutal 
anesthesia, which dilates the spleen, RP was 
initially 1.1 and 1.04 and R T-1824 was 0.95 and 
0.97. On injecting adrenaline to contract the 
spleen R*P fell to 0.87 and 0.83, respectively, and 
R T-1824 rose to 1.09 and 1.12. The same changes 
were observed after adrenaline in some normal 
unanesthetized dogs. The importance of the spleen 
was further demonstrated by the fact that in un- 
anesthetized splenectomized dogs R*P ranged 
from 0.89 to 0.93, average 0.91, and R 7'-1824 from 
1.05 to 1.1, average 1.07. The effects on these ratios 
of drastic changes in blood volume and circulation 
have also been investigated. (Work supported by 
a grant from the Lilly Research Laboratories.) 


Electrical resistance of the stomach. WARREN §. 
ReaM AND Hi.Lpe ScHLEesInGEeR.* Dept. of 
Physiology, Univ. of Louisville, Louisville, Ky. 
In previous work (Am. J. Physiol. 163: 744, 1950) 

it was found that clamping the pedicle to a portion 

of the anesthetized dog’s stomach, placed in a 

lucite chamber and in contact with saline, resulted 

in an increase in its electrical resistance. In the 
present experiments an attempt was made to de- 
termine the site of this increase in resistance. 

Electrical resistance was measured by sending 

small direct currents across the stomach via one 

pair of electrodes and measuring the P.D. before, 

during, and after the sending of the current via a 

second pair of electrodes. It was found that clamp- 

ing the pedicle while isotonic hydrochloric acid 
was in contact with the mucosa resulted in a much 
smaller increase in resistance than when saline 
was in contact with the mucosa. The resistance 
reached a peak and started decreasing much sooner 
with hydrochloric acid than with saline. When the 
pedicle was clamped and: the resistance had in- 
creased considerably, it was found that replacing 
the saline with hydrochloric acid on the mucosal 
side resulted in a very marked drop in resistance 
within two minutes. Bubbling oxygen through the 
saline on the mucosal side resulted in a decrease 
in the resistance when the pedicle had been 
clamped previously, and a marked delay in the 
increase in resistance when the pedicle was 
clamped after the oxygen had been started. The 
effect of nitrogen was opposite to that of oxygen. 

These results support the hypothesis that the sur- 

face epithelial cells are the site of the increased 

resistance. 


Effect of acute vascular occlusion on thoracic duct 
lymph flow. W. O. REINHARDT AND M. GEISEN- 
DORFER.* Div. of Anatomy, Univ. of California 
School of Medicine, Berkeley. 

Unfasted adult male rats under sodium pento- 
barbital anesthesia were subjected to cannulation 
of the thoracic duct at its entrance into the left 
jugulosubclavian angle. After a 30-minute con- 
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trol period, lymph flow was measured for a 1-hour 
period following immediate occlusion of various 
main vascular trunks. During the 1-hour experi- 
mental period, lymph flow for 11 control animals 
averaged 0.60 + 0.07 ml.; for 10 rats with ligation 
of the hepatic portal vein the lymph flow was 
2.08 + 0.35; and for 7 rats with ligation of the 
superior mesenteric vein, lymph flow was 4.35 + 
0.38 ml/hr. Ligation of the suprahepatic inferior 
vena cava reduced lymph flow to 0.15 + 0.06 ml., 
and combined. ligation of the portal vein and he- 
patic artery in 9 rats produced a lymph flow of 
1.07 + 0.16 ml. The severity of the vascular oc- 
clusions was measured by fatalities within a 
2-hour period in the groups with occlusion of the 
suprahepatic inferior vena cava or with combined 
ligation of the portal vein and hepatic artery, 
whereas occlusion of the portal vein or of the 
superior vena cava was not uniformly fatal in a 
2-hour period of observation. It would appear 
from these results that maintenance of a partial 
hepatic circulation, arterial or venous, is essen- 
tial to the production of a continued increased 
lymph flow from the splanchnic area after portal 
or systemic vein occlusion, and that occlusion of a 
tributary of the portal vein (superior mesenteric 
vein) is, for that reason, more effective in altering 
lymph flow than is ligation of the portal trunk 
itself. Whether the effects described are dependent 


on the total hemodynamic picture or on a specific 
role of the liver in altering capillary permeability, 
directly or indirectly, can only be made the sub- 
ject of further experimentation. 


Measurement of bovine plasma volume with T- 
1824 and estimation of the blood volume. Mon- 
1cA REYNOLDS (introduced by F. H. McCutcu- 
EON). School of Veterinary Medicine, Univ. of 
Pennsylvania, Philadelphia. 

The T-1824-dilution method has been adapted 
and used for measuring plasma volumes in 
healthy, nonlactating Guernsey cows. Spectral 
absorption curves of dye at various concentrations 
in cow serum are similar to those in dog or human 
serum. Maximum absorption occurs at 620 my, 
where the concentrations conform to the Beer- 
Lambert law throughout a density range of 0.4- 
1.2. A density value of 0.84 + 0.01 was found for a 
1.00-mg.% solution of dye in bovine serum. Fol- 
lowing an injection of dye, changes in concentra- 
tion during the first hour yield a curve similar in 
contour to those obtained with other species. 
Complete mixing appears to occur in less than 15 
minutes. In one cow, 300 kg. average weight, 11 
plasma volume measurements were made at in- 
tervals during a 3-month period. Results ranged 
from 11.3-12.5 liters and averaged 11.8 + 0.3 
liters. Since the estimated probable error in the 
method is 3% this 5% variation represents to some 
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extent small but real changes in plasma volume. 
Eleven blood volumes on the same cow, calculated 
from uncorrected hematocrit values, ranged from 
16.3-18.2 liters and averaged 17.0 + 0.5 liters. 
Plasma and blood volumes measured on 15 dif- 
ferent cows averaged 39 + 1.2 cc/kg. and 60 + 3 
cc/kg., respectively. These values are shown to 
be consistent with those obtained in other mam- 
mals when the same method is used. 


Maximal diffusing capacity of lungs. RicHarp L. 
Ritey. Dept. of Environment Medicine, Johns 
Hopkins Univ., Baltimore, Md. 

The diffusing capacity is primarily a function 
of the diffusion characteristics of the surface 
across which gas exchange takes place and of the 
total area of this surface. When estimated by the 
method recently described by Riley, Cournand 
and Donald, the diffusing capacity is found to in- 
crease sharply during exercise. This phenomenon 
suggests that the diffusing surface increases by 
an increase in the diameter of the pulmonary 
capillaries and/or by an increase in the number of 
capillaries across whose walls gas exchange takes 
place. For healthy young men the maximal diffus- 
ing capacity is found to be approximately 40 
ml/min/mm. Hg gradient/m? body surface. Ex- 
perimental conditions are defined under which 
maximal or near maximal values for diffusing 
capacity can be obtained. Since under the speci- 
fied conditions gas exchange presumably occurs 
across all available capillaries, the maximal dif- 
fusing capacity is thought to provide an in vivo 
estimate of the size of the pulmonary capillary bed. 


Contraction of heart muscle. JANE SANps Ross. 
Dept. of Pharmacology, New York State College 
of Medicine, Syracuse, N.Y. 

The coronary bed of untreated hearts of small 
mammals has been perfused with oxygenated 
Tyrode solution. Pressure and temperature were 
controlled, the cavities were not allowed to fill. 
Simultaneous electrocardiograms and contraction 
waves were recorded, the latter by means of a 
transducer and strain gage amplifier which re- 
placed one unit of a Sanborn Polyviso Recorder. 
Arrhythmias were sometimes spontaneous, at 
other times induced by a stimulator which could 
deliver square waves of various frequencies, dura- 
tions and strengths. No heart failed to dem- 
onstrate summation and incomplete tetanus 
although more patience was necessary to dem- 
onstrate these phenomena at 39° than at 20°C. 
Response at high temperatures, with this prepara- 
tion, is unlike that reported in 1951 by DiPalma 
and Mascatello who used a papillary muscle 
preparation. At least six other investigators have 
seen summation and tetanus in heart muscle but 
unusual circumstances served to deemphasize 
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their observations. Newer concepts of myocardial 
structure make a similarity of cardiac and skeletal 
muscle response seem the rule rather than the 
exception. 


Effects of cortisone administration on renal tubu- 
lar capacity for reabsorption of phosphate and 
excretion of potassium and titratable acid. 
KaTHLEEN E. Rosperts (introduced by JoHN 
MacLeop). Dept. of Physiology, Cornell Univ. 
Medical College, New York City. 

The maximum renal tubular reabsorptive ca- 
pacity for phosphate has been determined in 
normal and in adrenalectomized dogs both before 
and after the administration of cortisone. It has 
been found that the administration of this steroid 
either previous to phosphate loading or during 
the infusion of phosphate results in a depression 
of the tubular reabsorption of phosphate both in 
the intact and in the adrenalectomized dog. When 
the amount of filtered phosphate was increased 
above the renal tubular capacity for reabsorption, 
increasing amounts of phosphate were excreted; 
this was accompanied by a marked rise in the 
urinary excretion of titratable acid and potassium. 
Concomitantly with the increase in potassium 
excretion, there was a marked fall in the plasma 
potassium level. This increase in urinary potas- 
sium and titratable acid excretion, as well as the 
fall of the plasma K* level was observed both in 
the control and in the cortisone-treated animals 
and could be correlated with the amount of phos- 
phate excreted. Experiments are now in progress 
to compare the effects of desoxycorticosterone 
and cortisone on the phosphate reabsorptive ca- 
pacity, as well as potassium and titratable acid 
excretion in the intact and in the adrenalec- 
tomized animal. (Financed by a grant from the 
American Heart Association.) 


Basal metabolism of the Eskimo. Kaare RopAHL 
(introduced by A. P. Gaaar). Arctic Aeromed. 
Lab., Ladd Air Force Base, Alaska. 

Previous investigators have reported signifi- 
cantly higher basal metabolism in Eskimos than 
in Whites. This paper reports the results of 340 
BMR tests in 73 healthy Eskimos from 4 different 
localities in Alaska. These studies include environ- 
mental observations, body surface measurements, 
food consumption and urinary nitrogen elimina- 
tion. In agreement with previous workers the 
BMR of Eskimos in their native habitat was 
significantly higher than in Whites. In some cases 
a reduction of 20% in the BMR was observed 
when a subject was tested repeatedly while living 
on the same diet, although the BMR was still 
higher than in the White controls. The BMR was 
highest in the groups subsisting on a high protein 
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diet, with urinary elimination as high as 3 gm/ 
hour, varying with the different levels of protein 
intake. In a group of 14 Eskimos living on their 
native food, the average BMR was 8% higher 
than the DuBois standard. When given the white 
man’s diet the average BMR was reduced to —8%, 
identical to a group of Whites living under iden- 
tical conditions. Simultaneously the urinary ni- 
trogen elimination was reduced to the same levels 
as observed in the White controls. When these 
Eskimos returned to their normal -diets a rise in 
the BMR was observed. From these studies it 
may be concluded that there is no racial difference 
between the Eskimos and Whites in the basal 
heat production, and that the specific dynamic 
action of protein is an important factor in the high 
basal metabolism generally observed in the Hski- 
mo examined in his normal native habitat. 


Hypervitaminosis A in the dog. Kaare Ropau. 
(introduced by A. H. Lawton). Inst. of Physi- 
ology, Oslo Univ., Norway, and Arctic Aeromed. 
Lab., Ladd Air Force Base, Alaska. 

Toxic effect of polar bear liver has been reported 
in man and dogs in Arctic regions. In experiments 
on rats <ais was found to be due to the high vita- 
min A content of the bear liver (J. Nutrition 
41:3, 1950). An experiment in dogs is presented as 
an extension of comprehensive studies on hyper- 
vitaminosis A in other animals (Norsk Polarinst. 
Skrifter 95, 1950). The use of dogs greatly facili- 
tates the study of the gradual changes which occur 
in hypervitaminosis A. An average of 387 1v 
vitamin A/gm body weight was given daily for 
57 days. Following the first single dose weakness 
and drowsiness were observed within 1 hour and 
sickness 1 hour later. After 3 hours the dog had 
recovered from these symptoms of acute intoxi- 
cation. Continued doses of vitamin A caused 
symptoms of chronic intoxication from the 5th 
day: anorexia, emaciation, weakness, pains in 
the limbs, alopecia, diarrhea, vomiting, bleeding 
and swelling of the gingiva, nose bleeding, and 
general muscular atrophy. Blood examination at 
intervals revealed gradual reduction of ascorbic 
acid and increase of vitamin A levels. Hemocon- 
centration, proteinuria and hematuria were de- 
tected. Urinary vitamin A excretion was in- 
creased. The x-ray examination of the long bones 
and postmortem and histological findings in the 
internal organs, teeth and bones were identical 
to those observed in hypervitaminotic rats, mice, 
guinea pigs and rabbits. The vitamin A content 
of the liver was 90,000 ru vitamin A/gm. When 
fed to rats characteristic symptoms of hyper- 
vitaminosis A developed. The similarity between 
symptoms of hypervitaminosis A and scurvy i8 
discussed. 
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Pressure velocity relationships in production of 
murmurs. SimMoN' Ropsarp. Cardiovascular 
Dept., Med. Research Inst., Michael Reese Hosp., 
Chicago, Ill. 

Murmurs and thrills often occur in the absence 
of gross anatomical changes in the heart and great 
vessels. EKven in the presence of demonstrable 
lesions, many abnormal sounds remain unex- 
plained. Studies on animals and artificial circula- 
tion models demonstrate that many of these 
sounds are due to vibrations produced as a result 
of pressure-velocity relationships of the flowing 
blood; the vessel wall or valve actually being set 
into vibration. When a high velocity is imparted 
to the blood, the lateral pressure falls markedly 
(Bernoulli). This phenomenon is best observed 
at the site of a partial stenosis. The flutter effect 
may be seen to be due to the high velocity through 
the stenosed orifice which causes the lateral pres- 
sure at this site to fall far below atmospheric. In 
consequence the valvular walls tend to be pushed 
in. Stenosis thus becomes more severe, further 
increasing the velocity and lateral pressure falls 
still more. This process proceeds until the orifice 
is completely closed. Velocity now becomes zero, 
and the entire vis a tergo operates as lateral pres- 
sure; the walls of the orifice are thereby ‘forced 
open. As flow recommences, velocity increases, 
lateral pressure falls, the cycle is repeated and a 
flutter effect is produced. Model experiments 
show that factors affecting the frequency of 
flutter include initial orifice area, head of pres- 
sure, elasticity of the vessel, and resistance 
beyond the stenosis. In aortic stenosis or coarcta- 
tion of the aorta, the frequency of the anacrotic 
vibration is found to be a function of the degree 
of stenosis. Forces which produce these murmurs 
may also participate in the progression of stenotic 
lesions. 


Nature of humoral mediator of pressor response 
to increased intracranial pressure. S. RopBarp, 
M. Reyes* Aanp H. Sark1.* Cardiovascular Dept., 
Med. Research Inst., Michael Reese Hosp., Chi- 
cago, Ill. 

The lag of 6-10 seconds from the onset of in- 
creased intracranial pressure until the occurrence 
of the pressor response has been shown to be 
related to the circulation time. This suggests 
the intracranial compression causes a pressor ma- 
terial to enter the venules and, after being carried 
to the arterioles, its effect becomes manifest. We 
have utilized various blocking agents in an at- 
tempt to identify the pressor material. In the 
chick, the pressor response is blocked by previous 
administration of benzodioxane or Dibenamine; 
it is unaffected by tetraethylammonium chloride. 
The same pattern of response to these agents is 
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obtained with intravenous nor-adrenalin. The 
results therefore suggest that at the onset of intra- 
cranial compression, neurogenic pathways to the 
periphery are stimulated, with the release of 
graded amounts of a nor-adrenalin-like compound 
into the blood stream. The implications of these 
findings in terms of blood pressure regulation are 
discussed. 


Extraction and fractionation of urinary corticoids. 
Louise P. Romanorr,* RosauiE 8S. WoirF* AND 
Grecory Pincus. Worcester Fndn. for Experi- 
mental Biology, Shrewsbury, Mass. 

Two 24-hour urine samples are each incubated 
immediately after collections with beef spleen 
glucuronidase for 24 hours and then extracted 
continuously with CH2Cl2. The combined residues 
are then chromatographed on silica gel as previ- 
ously described by us (Federation Proc. 9: 101, 
1950).The benzene-ether fractions containing the 
less polar steroids (DOC-like) are combined and 
further fractionated on paper strips using the 
benzene formamide system (BuRTON, ZAFFARONI 
AND KEuTMANN. J. Biol. Chem. 188: 763, 1951). 
The ether-ethyl acetate fractions containing such 
steroids as Kendall’s compounds FE and F are 
partitioned on paper strips using the propylene 
glycol-toluene system. The most polar steroids 
(steroid glycols) contained in the acetone and 
methanol eluates are combined and chromato- 
graphed on paper using a variation of the benzene- 
formamide system. The presence and character- 
istics of the steroids extracted are determined on 
the strips using such color reagent tests as blue 
tetrazolium chloride, dinitrophenylhydrazine, 
osmic acid, metadinitrobenzene, I; and KMnQ,. 
After elution of the steroid from the strips its 
UV adsorption in MeOH and its absorption maxi- 
ma in H.SQO, are determined. If necessary for 
further identification, steroid acetates are made 
and partitioned using the benzene formamide 
system. Approximately 20 steroids have been 
regularly present in the human urines so far 
studied. These include steroids identified as Ken- 
dall’s 17-hydroxycorticosterone, 11-dehydro 17- 
hydroxycorticosterone, allopregnane 3-8,118,17a, 
21 tetrol 20-one, allopregnane 38,17a,21-triol-11, 
20-dione, allopregnane 17a, 21-diol-3, 11,20-trione, 
allopregnane 38,17a,21-triol-20-one and several 
steroid glycols. A number of steroids containing 
3 and 4 oxygen atoms and having quite character- 
istic reactivities are present. These patterns of 
urinary certicosteroid excretion will be described 
in detail. 

Alcoholic drive in rats treated with propyl thiou- 
racil. B. RosENBERG* AND M. X. ZArRow. Dept. 
of Biological Sciences, Purdue Univ., Lafayette, 
Ind. 
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An attempt was made to produce a state of 
alcoholism in the rat by interference with the 
thyroid gland. Adult male and female rats were 
used in this study and given a choice of water or 
10% alcohol. A control period of 20 to 30 days 
preceded the addition of the goitrogen to the 
diet. After the normal drinking pattern had been 
established the rats were given a diet containing 
propyl thiouracil at concentrations of 0.2, 0.4 
and 0.8%. In all instances the highest concentra- 
tion of propyl thiouracil produced an alcoholic 
drive within 24 hours after the addition of the 
goitrogen to the diet. Lower concentrations pro- 
duced a similar effect but required a slightly 
longer time. Several of the animals that failed to 
become alcoholic on the 0.2% goitrogen, did so 
when the thiouracil concentration was increased. 
The average ratio of water to alcohol consumption 
was 2.71 for the control group; 0.53 for the 0.2% 
propy! thiouracil group; 0.31 for the 0.4% group 
and 0.28 for the 0.8% group. This would indicate 
an increased alcohol consumption with increas- 
ing amounts of the goitrogen. In an attempt to 
determine whether this phenomenon was due to 
the antithyroidal action of the propyl thiouracil, 
a group of ‘alcoholic’ rats on a diet of 0.4% thiou- 
racil were injected daily with 20 to 40 ug. of thy- 
roxine. The high alcohol intake was not affected 
by this treatment. Furthermore thyroidectomy 
failed to make the rats alcoholic. Upon cessation 
of thiouracil treatment all rats lost their alcoholic 
drive and reverted to a normal drinking pattern. 
(Aided by a grant from the National Research 
Council, Committee on Problems of Alcohol.) 


Latency of neural components in round window 
response to pure tones. WALTER A. ROSENBLITH 
AND MarkK R. RosENzwEtG (introduced by S. S. 
STEVENS). Massachusetts Inst. of Technology, 
Cambridge, and Univ. of California, Berkeley. 
When low frequency tones are presented to the 

ear of anesthetized cats neural and microphonic 

components can be identified in the response 
recorded by wire electrodes from the round win. 
dow of the cochlea. The action potentials 

(‘neurals’) behave like those recorded in response 

to acoustic clicks: they are sensitive to prolonged 

stimulation—exhibiting both equilibration and 
fatigue—and to temperature change. The position 
of these neurals in the cycle of microphonic po- 
tentials varies in a consistent manner with stimu- 
lus frequency and intensity. The following 
straight line equation describes the position of 
the neural in a given cycle (data from 7 animals): 
tr = aT + 7. T is the period of the stimulus tone 
and r is the time interval separating the peak of 
the neural from the 0-degree crossing of the time 
axis in a sinusoid; 7 is the intercept of the straight 
line with the r-axis, its value increases with de- 
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creasing stimulus intensity; a is the slope constant 
of the straight line, its value is about $ and ap. 
parently independent of stimulus intensity. This 
equation can be interpreted as follows: for equal- 
intensity tones of frequency less than 600 cps the 
latency of the neurals is constant when measured 
from the 180-degree crossing of the time axis of 
the sinusoid. (Research carried out at the Psycho- 
Acoustic Laboratory under contract N5ori-76 be- 
tween Harvard Univ. and the ONR, U.S. Navy.) 


Hypercholatemia as a cause of hypercholester- 
emic states. Ray H. RosenMAN,* MEYER FRriep- 
MAN AND SANFORD Byers. Harold Brunn Inst., 
Mount Zion Hosp., San Francisco, Calif. 
Studies from this laboratory have indicated 

that experimental procedures as diverse as /) 

ligation of the bile duct, 2) production of nephro- 
sis, 3) injection of ‘Triton WR 1339’ and 4) induc- 
tion of hypothyroidism led to accumulation of 
plasma cholate in the rat; this excess cholate was 
responsible for the hypercholesteremia also ob- 
served after the above procedures. Excess cholic 
acid is primary, and an adequate cause for the 
hypercholesteremia which is secondary to and 
preceded by hypercholatemia. The above experi- 
mental observations led to an investigation of a 
possible similar relationship between cholic acid 
and cholesterol in man. A group of 20 normo- 
cholesteremic subjects and 33 hypercholesteremic 
patients were studied. A highly significant corre- 
lation (r = 0.834) was found between the cholic 
acid and cholesterol levels in the sera from this 
group. The greater the concentration of cholate, 
the greater also the serum level of cholesterol. 

This correlation was independent of the particu- 

lar syndrome associated with the hypercholes- 

teremia. These findings suggest that clinical 
hypercholesteremia may be secondary to hyper- 
cholatemia. 


Resistance to airflow during the respiratory 
cycle. B. B. Ross (introduced by A. B. Oris). 
Dept. of Physiology and Vital Economics, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Changes in resistance to airflow in the tracheo- 
bronchial tree may be brought about by changes 
in the geometry of the lung and changes in the 
magnitude of turbulent airflow. In terms of pres- 
sure required to produce a given flow velocity, 


resistance is described by the equation PAL = 


K — K’' rid where K is influenced by the effective 


length and diameter of the tracheo-bronchial 
tree and K’ by the effective angle of divergence 
of the branches of the tree. P is obtained from 4 
catheter inserted through a tracheal cannula into 
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a small bronchus of an anesthetized dog. This 
method is believed to give a more valid estimate 
of alveolar pressure than either the interruption 
method (OTrs AND Proctor, Am. J. Physiol. 1948) 
or the intrapleural pressure method (NEERGAARD 
anp Wirz, Ztschr. Klin. Med. 1927). Resistance 
values, obtained without respect to time, plotted 
against flow velocity show turbulent resistance 
to be a linear function of velocity. By comparing 
resistance values obtained at specific times during 
the respiratory cycle with the above, the effect 
of changes in the configuration of the tracheo- 
bronchial tree may be evaluated. Any deviations 
would indicate a change in the constants K and K’ 

i previously described. Such a comparison reveals 
no significant change in resistance attributable 
to changes in the geometry of the lung tree during 
arespiratory cycle. 


Physiologic effects of anterolateral chordotomy 
in man. Grace M. Rora, Donatp A. JOHNSON 
AND WINCHELL McK. Craie.* Mayo Fndn., 
Univ. of Minnesota and Mayo Clinic, Rochester. 
Chordotomy or the partial division of the 

anterolateral column of the spinal cord of man 
was first carried out by Spiller and Martin in 1911 
for the treatment of intractable pain. The somatic 
arrangement of the fibers in the spinothalamic 
tract has been studied extensively and it is gener- 
ally accepted that the more peripheral fibers 
represent the lower or caudal portion of the body 
while the medial fibers represent the upper por- 
tion although there is considerable overlapping 
of adjacent segments in the tract. However, little 
is known as to whether the autonomic fibers are 
distributed diffusely or segmentally in the antero- 
lateral columns. In order to gain some information 
in regard to the autonomic nervous system, skin 
temperatures of the fingers and toes, and sweating 
tests were carried out on 7 patients after antero- 
lateral chordotomy. Four of these patients had 
unilateral chordotomy and 3 bilateral. In 4 of the 
7 patients the depth of surgical division was 5 
mm., in 2 others it was 6 mm. (1 with unilateral 
thordotomy and the other with bilateral). In the 
7th patient who had bilateral chordotomy it was 
7mm. The sweating pattern, changes in skin 
temperature and loss of pain perception have 
been correlated with the level and depth of the 
anterolateral chordotomy. The irregular distribu- 
tion of the sweating pattern may be due to periph- 
tral overlapping rather than to an absence of 
central segmentation. Severe orthostatic hypo- 
tension occurred in only 1 patient after bilateral 
chordotomy. 


Effects of dinitrophenol (DNP) on endogenous 
respiration and fermentation of yeast. ASER 
RorustTEIn AND Harry BeErKE.* Div. of Phar- 
macology, Dept. of Radiation Biology, Univ. of 
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Rochester, School of Medicine and Dentistry, 

Rochester, N. Y. 

Although starved yeast does not normally fer- 
ment its stores of carbohydrate, in the presence 
of appropriate concentrations of dinitrophenol, 
an alcoholic endogenous fermentation takes place. 
The DNP-induced endogenous fermentation seems 
to involve different metabolic pathways than 
does the DNP-stimulated endogenous respiration. 
Firstly, different concentrations of DNP are re- 
quired to produce the two effects. Secondly, the 
two effects can be differentiated by uranyl ion. 
The DNP-induced endogenous fermentation is 
relatively insensitive .) uranyl ion whereas the 
DNP-stimulated endogenous respiration is com- ~ 
pletely inhibited. The DNP-stimulated endoge- 
nous respiration resembles eogenous respiration 
of glucose, rather than the normal endogenous 
respiration. Both the exogenous respiration and 
DNP-induced endogenous respiration are inhi- 
bited by CO and also by uranyl ion, whereas the 
normal endogenous respiration is insensitive to 
both CO and urany] ion. 


Separation of ketosteroids in a 24-hour urine 
sample. Berry L. Rupin* anp Harris RosEn- 
KRANTzZ* (introduced by O. M. HeEcurTer). 
Worcester Fndn. for Exptl. Biology, Shrewsbury, 
Mass. 

A routine procedure has been devised for sepa- 
rating the ketonic, nondigitonin-precipitable 
steroids in a 24-hour urine sample by silica gel 
chromatography. A ratio of silica gel to 17-keto- 
steroids (17KS) of 1000:1 is used and the 17-KS 
content of each eluted fraction is followed by the 
Zimmerman reaction. Eluent mixtures progress 
in polarity from 25% benzene in petroleum ether 
through benzene to various ether-benzene mix- 
tures. A total of 145-40 ml. fractions are collected. 
The columns are eluted over several working 
days. Trial runs with mixtures of pure com- 
pounds have shown that A? * *-androstenone-17, 
androsterone, etiocholanol-3a-one-17, and 11-hy- 
droxyandrosterone can be satisfactorily sepa- 
rated. From urinary extracts, 9 major components 
were obtained. These materials have been studied 
by infrared absorption analysis. Results will be 
presented on urines from normal and schizo- 
phrenic young men. (This work has been aided by 
a cooperative project with the National Institute 
of Mental Health, U. S. Public Health Service, 
Federal Security Agency.) 


Effects of oxygen at high pressure on central 
nervous system axons. DonALD O. RupDIN AND 
GreorcE EIsENMAN (introduced by HENRY 
K. BeecuHer). Anesthesia Lab. of Harvard 
Med. School at Massachusetts General Hosp., 
Boston. 

Adequately oxygenated axons of cat’s spinal 
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tracts (RUDIN AND EISENMAN, Science 114: 300, 
1951) and peripheral nerve equilibrated with 
Kreb’s solution in vitro were subjected to 8 atm. 
oxygen pressure and studied oscillographically 
for excitability changes. Carbon dioxide tension 
was kept constant at 0.047 atm., and the extra- 
cellular space was restricted by holding the tis- 
sues in the gas phase of the chamber during 
exposure to high pressure oxygen. The latter pro- 
cedure enhances changes in action potential prop- 
erties induced by small shifts in ion number 
between intracellular and extracellular compart- 
ments, since changes in extracellular concentra- 
tions will be magnified thereby. Unlike continuous 
washing in an ‘unlimited’ extracellular volume 
this technique can imitate the role, in vivo, of the 
blood-brain barrier if one considers that it may 
restrict transport of certain ions into or away 
from the extracellular space. In the gas phase 
glucose supply is not limited during the first hour. 
Excitability controls under these conditions in 
1 atm. oxygen with or without additional 7 atm. 
nitrogen pressure show relatively slow drifts. 
Under 8 atm. oxygen CNS axons (with ‘L fraction 
membrane potential’) show excitability increase 
beginning in 2 minutes, reaching peak in 25 fol- 
lowed by inexcitability in 50. This is irreversible 
unless tissue is washed in Kreb’s solution. Periph- 
eral nerve requires twice as long for similar 
changes but they are partly reversible. The initial 
character and onset time, at least, of ionic shifts 
postulated as directly responsible for the phenom- 
enon cannot be due to extracellular volume 
restriction. Further they are of a type and have 
an onset time which could produce the CNS 
effects of oxygen poisoning in intact animals. 
Either membrane depolarization (increased extra- 
cellular potassium) or decreased impedance (cal- 
cium-binding), which produce the excitability 
changes here observed, is a likely net effect of 
oxygen at high pressure. 


Studies of left ventricular filling. Rosertr F. 
RusHMER, DEAN CrysTAL,* CLYDE WAGNER,* 
JoHn HenpRON* AND RicHarp E.Lis.* Dept. of 
Physiology and Biophysics, Univ. of Washington 
School of Medicine, Seattle. 

To initiate an investigation of reflexes influenc- 
ing ventricular filling and ejection, ventricular 
size was recorded in unanesthetized animals by a 
new cinefluorographic method, not involving rapid 
injection of radio-opaque substances. Small metal 
markers were implanted surgically on opposite 
sides of the left ventricular cavity. Changes in 
ventricular diameter during successive cardiac 
cycles were determined by measuring the distance 
between these markers on cinefluorographic films 
(15 frames/sec.). Plotted against time, the changes 
in ventricular diameter during filling and empty- 
ing resembled cardiometer records described by 
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others. About 2 weeks postoperatively, most of 
the animals developed bradycardia and sinus 
arrhythmia which gradually diminished during 
the next few weeks. The pattern of filling and 
emptying altered from beat to beat during ar- 
rhythmia. The increase in ventricular diameter 
during diastole was related to the duration of the 
diastolic interval. However, ventricular expansion 
during early diastole was similarly correlated with 
the duration of diastole so depression of pace- 
maker activity and increased ventricular distensi- 
bility may be caused by a common factor. To 
supplement direct linear measurements of ven- 
tricular diameter, a method will be described for 
the measurement of impedance across the left 
ventricular cavity utilizing the metal markers as 
electrodes. (This investigation was supported in 
part by a research grant from the National Heart 
Institute of the National Institutes of Health, 
Public Health Service.) 


Alleged deterioration of intestinal transplants 
with time. Raymonp A. RussELu* anv EI. §. 
NassEt. Dept. of Physiology and Vital Econom- 
ics, Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

The intestinal secretion of a dog’s subcutaneous 
jejunal transplant, open at both ends and with 
intact mesenteric pedicle, was measured at in- 
tervals for a period of 51 months. Secretion was 
elicited in the fasting and fed animal by the inser- 
tion of smooth catheters. A progressive decline in 
volume cutput of this fistula occurred. Changes 
in the abdominal wall surrounding the transplant, 
rather than in the gut itself, are believed to have 
facilitated the retention and reabsorption of se- 
creted fluid. Since the enzymes are not thus re- 
absorbed, the enzyme output provides a more 
reliable criterion of secretory activity. By an 
improved method of enzyme collection it was 
shown that no change in enzyme output (in- 
vertase) accompanied this decline in volume out- 
put. Previous workers have overlooked the fact 
that a major part of the enzyme may remain 
within the fistula in a semi-solid state when the 
catheters are withdrawn. The fraction thus lost 
increases with decreasing volume output, another 
fact which has led others to the erroneous con- 
clusion that the enzyme output also declines. 
Histological examination of the intestine and 
pedicle 51 months after establishment of the 
fistula revealed both to be entirely normal. The 
gut wall showed many normal ganglion cells, and 
the pedicle displayed 22 nerve trunks in appal- 
ently functional condition. No evidence was ad- 
duced for the spontaneous and eventually com- 
plete denervation of such fistulae alleged by 
Florey, Wright and Jennings (Physiol. Rev. 21:36 
1941). 
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Studies of F, generation hybrid mice from an 
irradiated parent. Joun H. Rust, ANN M. Bupy 
anp Ropert D. Bocue (introduced by FRANK- 
uN C. McLean). UT-AEC Agricultural Research 
Program, Oak Ridge, Tenn., and Univ. of Chi- 
cago USAF Radiation Lab., Chicago, Ill. 
Experiments in which a single dose of 200 r 

of x-radiation delivered to Cs: male and female 
mice were done to ascertain whether this exposure 
would produce an effect on life-span of offspring 
or litter size when the irradiated animals were 
mated with untreated dba mice. Matings of the 
same pairs were made 56 days prior to (controls), 
immediately after exposure, 120 and 180 days 
following radiation. At 210 days, brother-sister 
matings of the parents were made. All parents 
were sacrificed at the termination of the breeding 
phase of this study. Irradiation of male and female 
mice has produced no significant reduction in 
litter size from matings following irradiation in a 
series of 45 pairs. There were no litters born of 
irradiated Cs, females after 120 days or subse- 
quently following irradiation. About 2% of the 
irradiated Cs7 males were able to produce offspring 
at 120 and 180 days following irradiation. Life- 
span data on offspring of an irradiated parent, 
observed thus far, show no significant difference 
between the control and the postirradiated litters 
with respect to weight, general appearance and 
survival. The ovaries of irradiated females were 
without follicles thus accounting for the fact 
that there were no pregnancies among them when 
mated at 120 days and later. In nonirradiated 
females active oogenesis was apparent and ali 
ovaries had recently formed corpora lutea. Sper- 
matogenesis in the irradiated males was not as 
uniform among the tubules as it was in the non- 
irradiated and frequently the epididymides were 
not filled with sperm. 


Effect of insulin on phosphate transport and glu- 
cose metabolism. Jacop Sacks AND F. Marorr 
Stnex.* Biology and Med. Depts., Brookhaven 
Natl. Lab., Upton, N. Y. 

A comparison has been made of the effect of 
insulin on phosphate turnover, glucose oxidation, 
and glycogen deposition in the isolated rat dia- 
phragm incubated in a medium containing phos- 
phate labeled with P*®? and glucose uniformly 
labeled with C14. Insulin increased the turnover 
rates of the acid-labile P of ATP, phosphocreatine, 
and hexosemonophosphate, each to about the same 
extent, i.e. 50% in the first hour of incubation. 
Insulin increased the oxidation of glucose from 
the medium by this same factor. On a molar basis, 
the increased phosphate turnover produced by 
insulin was 5 times as great as the increase in 
glucose from the medium oxidized during the first 
hour of incubation, and twice as great as the in- 
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crease in the deposition of C' glucose as glycogen. 
Less than one-third of the glycogen deposited 
under the influence of insulin appears to have 
been derived from the glucose of the medium. 
(Research carried out at Brookhaven National 
Laboratory under the auspices of the U.S. Atomic 
Energy Commission.) 


Stimulation by corticotropin of formation of corti- 
coids by isolated rat adrenals. Murray Sar- 
FRAN, BERNARD GRAD AND MARGARET J. Bay- 
Liss (introduced by R. A. CLEGHORN). Allan 
Memorial Inst. of Psychiatry, McGill Univ., 
Montreal, Canada. 

Bisected rat adrenal glands, incubated for 2 
hours in Krebs-Ringer-phosphate-glucose medium 
in an atmosphere of oxygen, produce corticoids 
(0-11 7/100 mg. adrenals), as estimated by the 
Speirs-Meyer bioassay (Endocrinology 48: 316, 
1951) and by the absorption of light at 240 mp by 
chloroform-soluble substances. The formation of 
corticoids is increased up to 45 y/100 mg. adre- 
nals by the addition of 10-1000 y corticotropin 
(ACTHAR, Armour) to the medium. The amount 
of the increase is proportional to the amount of 
corticotropin added within this range. The effect 
of corticotropin is absent at 2°. (This investiga- 
tion was supported by funds from the Dominion- 
Provincial Mental Health and Public Health 
Grants and from the Defence Research Board.) 


Fluid balance and electrolyte dialysis in relation 
to plasma substitutes. SteLios C. SAMARAS AND 
NicHouas Dietz, JR. (introduced by FRANKLIN 
C. McLean). Dept. of Biochemistry, Creighton 
Univ. Med. School, Omaha, Nebr. 

The animal organism normally provides fluid 
and electrolyte balance necessary for proper tis- 
sue and cellular functions. However after hemor- 
rhage, shock etc., blood, plasma or substitute 
transfusions may be necessary to restore a suitable 
physicochemical milieu for continuation of vital 
functions. As knowledge of the action of substi- 
tutes is incomplete, 374 dialysis experiments and 
80 controls were performed. Forty ml. portions 
of substitute in 0.85% NaCl were placed inside, 
and 40 ml. portions of water outside, cellophane 
dialyzing tubes; 0.85% NaCl without plasma sub- 
stitute was used in the controls. Separate humid- 
ity-controlled groups of experiments were main- 
tained at 30°-31°C. for 10, 30, 60 minutes, and 2, 6, 
12, 24 hours. After the respective time intervals, 
the fluid volumes inside and outside the mem- 
branes were measured and their chloride con- 
centrations determined. Substitutes used were 
acacia, pectin, ‘graplasmoid-Life,’ polyvinylpyr- 
rolidone and gelatin. Average data, based on 10 or 
more experiments for each time interval, indi- 
cated that fluid volume inside the membrane was 
practically unaffected up to 6 hours in all experi- 
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ments. In the 12 to 24 hour saline controls, inside 
fluid volume decreased slightly. Addition of aca- 
cia, gelatin, graplasmoid or polyviny]pyrrolidone 
slightly increased inside fluid volume, but pectin 
(0.75%) had no influence. Experimental and con- 
trol chloride concentrations ran generally parallel, 
the inside NaCl decreasing to 0.39%-0.56% in 24 
hours. As the substitutes did not significantly 
modify chloride dialysis, we believe that the vol- 
ume increases were probably due to their water 
holding and binding capacities. 


Effect of thyroxin pretreatment on decarboxyla- 
tion of dihydroxyphenylalanine (dopa) and pro- 
duction of sustained hypertension. A. E. Samry 
(introduced by Wiiu1am G. CLARK). Depts. of 
Zoology and Physiological Chemistry, Univ. of 
California, Los Angeles. 

Goodall (Acta Chem. Scandinav. 4: 550, 1951) 
demonstrated in addition to hydroxytyramine, 
dihydroxyphenylalanine (dopa) in the adrenals 
of thyroidectomized but not of normal sheep. 
This suggested to us the possible importance of 
the thyroid in dopa decarboxylation. Since hy- 
droxytyramine, the decarboxylation product of 
dopa, is a pressor agent, blood pressure changes 
were taken as an indication of decarboxylation. 
Rats were injected subcutaneously with 6 mg/kg. 
l-thyroxin for a week, then with dl-dopa, 80 mg/kg. 
for a subsequent week. Dopa controls were normo- 
tensive whereas hyperthyroid rats developed 190 
mm. Hg systolic B.P. after a week of dopa ad- 
ministration. Thyroxin-treated rabbits given dopa 
for a week developed a B.P. of 162/100 as compared 
with 100/75 in the controls. Doses of thyroxin less 
than 1 mg/kg. were ineffective. Thyroxin-treated 
rabbits had increased heart and kidney weights 
but not adrenals, but in thyroxin treatment + 
dopa, the adrenals became hypertrophied. Thy- 
roxin treatment alone raised the systolic B.P. 
in both species, but to a less extent than when 
dopa also was given, and it returned to normal 
sooner. Pressor assays in cats showed much greater 
activity (3X) of urine from thyroxin-treated rab- 
bits given dopa than those given dopa only. Thyr- 
oxin-treated male rats developed a much greater 
hypertension than females. Holtz & Credner (Arch. 
exper. Path. 200: 365, 1942) showed a pharmaco- 
logical tests of urine, that rabbits decarboxylated 
dopa to hydroxytyramine. In the present work 
with rabbits, this was confirmed by paper chro- 
matography. A total of 300 rats and 25 rabbits 
was used. (Supported by grants from Life Insur- 
ance Medical Research Fund and ONR.) 


Some effects of short chain fatty acids on phos- 
phate and carbohydrate metabclism of yeast. 
Freperick E. Samson,* Arnotp M. Kartz,* 
DaniEt L. Harris* anv ©. Z. HeEARoN. Dept. 
of Physiology, Univ. of Chicago, Chicago, IIl. 
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The rapid phosphate uptake (measured cheni. 
cally and by P*) which occurs normally whe 
yeast cells are fermenting glucose is completely 
inhibited if acetate or another fatty acid is pres. 
ent in the medium. The fermentation of glucose, 
measured as anaerobic CO, production, is in. 
hibited by fatty acids, but to a lesser extent. The 
respiration of ethanol and glucose is inhibited. 
The pH studies indicate that the undissociated 
fatty acid is the active agent in these inhibitions, 
Studies with cell free extract show that the in. 
hibition of fermentation is not a result of lowered 
intracellular pH or of membrane phenomena. Ther 
is a direct relationship between hydrocarbon 
chain length and extent of inhibition. The fermen- 
tations of glycogen, hexose-diphosphate, and 
3-phosphoglyceric acid by cell free extract are also 
inhibited. The decarboxylation of pyruvate is en- 
hanced. Tricarboxylic acid cycle intermediates, 
other than acetate, fail to show this inhibitory 
action. The data indicate that fatty acids may 
inhibit more than one enzyme system. These in. 
hibitory actions of fatty acids and the well known 
dependence of fat metabolism on carbohydrates 
suggest that interplay between carbohydrate 
and fatty acids has an important role in the regv- 
lation of cellular metabolism. (Supported in part 
by a U.S. Public Health Fellowship and the Wal- 
lace C. and Clara Abbott Memorial Fund.) 


Membrane processes in excitation-contraction 
(E-C) coupling. ALEXANDER SANDOW AND AR 
THUR J. Kaun.* Dept. of Biology, Washington 
Square College of Arts and Science, New Yar 
Univ., New York City. 

The latent period of muscular contraction con- 
sists of an initial mechanically quiescent interval, 
Lr, followed by the latency relaxation, LR. The 
LR signalizes activation of the contractile sys- 
tem. The Lr interval includes 2 kinetically separa- 
ble E-C coupling processes localizable in the mus- 
cle fiber membrane: the action potential spike, 
and the spike-activation link. Under massive 
stimulation all excitation and contraction events 
are normal, except that, due to simultaneity of 
response of all points along each fiber, propagated 
disturbances are absent. Hence, massive excita 
tion involves a normal (‘massive’) spike potential 
process, but includes no local circuit currents. 
Therefore the spike potential, not local currents, 
initiates E-C coupling. Muscles treated with extra 
K or reduced Na develop greatly decreased spike 
potentials, yet show normal or even potentiated 
twitch tensions; hence the spike acts as a trigge! 
with a large safety-factor. The other membrane 
reaction is indicated by enhancements of both LR 
and twitch tension due to short-time action o 
extra K. This action is shown, by a diffusion 
analysis of the passage of the K into the muscle, 
to be exerted directly only at the fiber membrave. 
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Thus, in addition to the spike, which is depressed 
by any extra K, another membrane process, the 
spike-activation link, is inferred which is enhanced 
by extra K, is triggered by the spike, and is propa- 
gated inward to determine activation of the con- 
tractile mechanism. (Aided by Contract NR113- 
300 with the Office of Naval Research.) 


Latent addition in inexcitable muscle. ALEXANDER 
SANDOW AND ARTHUR J. Kaun. Dept. of Biology, 
Washington Square College of Arts and Science, 
New York Univ., New York City. 

Frog sartorii made inexcitable by treatment 
with extra K, procaine, eserine, or complete Na- 
lack (choline or sucrose replacement), and stimu- 
lated by intense, massive shocks, produce moder- 
ately strong, twitch-like contractures. (Federation 
Proc. 6: 195, 1947.) Latent addition in the initia- 
tion of such responses has now been studied using 
the dual-shock technique. Square-wave shocks 
(100 usec.) are used, the first 90% of threshold. 
The summated effect of each 2-shock sequence 
was detected mechanically by the piezoelectric 
technique as a threshold response of the most 
sensitive fiber (or fibers) of the curarized muscle. 
Normal curarized muscles exhibit a decay of the 
excitatory disturbance, due to the initial -sub- 
threshold shock, indicating, in some cases, evi- 
dence of a local response, and showing an apparent 
time-constant of the order of 25-50 usec. Muscles 
made inexcitable by the previously mentioned 
treatments, all showed decay curves similar to 
the normal, but the time-constant was increased 
about tenfold. Strength-duration curves also prove 
low ‘excitability’ of treated.muscles, since as com- 
pared to normal curves, they are each much shifted 
upward and to the right. Treatment of muscles 
with varying degrees of Na-lack resulted in pro- 
gressive effects, e.g. the time constant of the ex- 
citatory disturbance averaged about 125 usec. for 
50%, 300 usec. for 75%, and 370 usec. for 100% 
lack. The results with completely inexcitable 
muscle indicate that electric shocks set up a mem- 
brane state similar to that of normal, but much 
slower in time characteristic, and which can lead 
to a modified activation of the contactile system in 
some respects similar to that of normal excitation- 
contraction coupling. (Aided under Contract 
NR113-300 with the Office of Naval Research.) 


Total body sodium in hypertension in rat. Lzo A. 
SAPIRSTEIN AND ROBERT GREENE.* Dept. of 
Physiology, Ohio State Univ., Columbus. 

The total sodium content of 12 normal and 9 
renally hypertensive rats was determined by wet 
ashing of the entire body. Potassium and nitro- 
gen contents were determined on the same digests. 
The sodium content of the normal rat was 1.30 
mg. Na/gm. The nitrogen content was 29 mg/gm. 
and potassium was 2.5 mg/gm. In hypertension 


AMERICAN PHYSIOLOGICAL SOCIETY 


137 


sodium was elevated to 1.5-2.0 mg/gm. while po- 
tassium and nitrogen remain within normal limits 
or were slightly elevated. Plasma sodium remained 
normal in the hypertensive animals. Since nitro- 
gen and potassium are located almost entirely in 
the intracellular compartment, the increase in 
sodium cannot be explained on the basis of an 
expansion of the extracellular compartment unless 
an extreme intracellular dehydration, inconsistent 
with the normal plasma sodium level is postulated. 
The data must therefore be interpreted to indi- 
cate increased penetration of the intracellular 
compartment by sodium. The fact that potassium 
values are not lowered indicates that the increase 
in intracellular sodium occurs at the expense of 
some intracellular cation other. than potassium 
(perhaps magnesium), or that the intracellular 
sodium is in an osmotically inactive state. (Sup- 
ported by a grant from the American Heart Asso- 
ciation.) 


Estimated changes in pulmonary blood volume 
accompanying systemic vasoconstriction and 
vasodilation using a gravimetric method for 
continuously recording the changes. STANLEY 
J. SaRNorr AND Erik BercGuanp.* Dept. of 
Physiology, Harvard School of Public Health, 
Boston, Mass. 

After splitting the sternum and retracting the 
sides of the chest laterally, both lungs were sus- 
pended by affixing one or more ligatures to the 
ventral edge of each lobe and bringing these liga- 
tures to a central point above the chest, where 
they were attached to a 200 cc. Erlenmeyer flask. 
This was, in turn, suspended from a sensitive 
lever. The other end of the lever was attached by 
a string to a water-filled phosphor-bronze bel- 
lows in which pressure was recorded. Calibration 
was done by adding known volumes of water to 
the flask from which the lungs were suspended 
and was found to be linear. Pressures in the 
vena cava, pulmonary artery, left auricle, and 
femoral artery were also recorded by electroma- 
nometers. Systemic vasoconstriction, induced by 
the injection of thrombin and fibrinogen into the 
cisterna magna, was accompanied by left auricle 
and pulmonary artery hypertension and a strik- 
ing increase in pulmonary weight (blood volume). 
Systemic vasodilation with Ro 2-2222 completely 
reversed these changes. By relating left auricle 
pressure changes with pulmonary weight (blood 
volume) changes, an estimation of the in vivo 
pressure-volume curve of the pulmonary vascular 
bed was obtained. This agreed in general with the 
curves previously obtained in the isolated lung. 


Effects of denervation on renal functionin the dog. 
O. W. Sartorius snp H. Buriineton.* Dept. 
of Physiology, State Univ. of New York Med. 
Center, Syracuse. 
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The alterations in renal function produced by 
acute renal denervation has been investigated in 
the anesthetized and unanesthetized dog and in 
crossed perfusion experiments. In the initial type 
of experiment, healthy female mongrel dogs were 
anesthetized and the renal nerves of both kidneys 
carefully isolated. Silk thread was placed loosely 
about the nerve bundles and carried to the outside 
through a flank incision. By means of a midline 
bladder incision, ureteral catheters were inserted 
into the vagina and ureters and securely tied. It 
was thus possible on succeeding days to collect 
urine from each kidney and, upon the collection 
of satisfactory control periods, to acutely de- 
nervate either kidney in the anesthetized or un- 
anesthetized dog by a single pull on the string. 
In the crossed perfusion type of experiment, the 
left kidney received its entire blood supply from 
the carotids of a donor dog, while its nerves re- 
mained intact for control purposes. With this 
preparation, it was thus possible to study the 
effects of denervation on renal plasma flow, glo- 
merular filtration rate, and tubular reabsorptive 
activity at various filtration pressures. In all 
experiments on anesthetized dogs, acute denerva- 
tion resulted in an increased excretion of water 
and salt with no significant alteration in glom- 
erular filtration rate or renal plasma flow on the 
denervated side. With the establishment of a 
diuresis in unanesthetized dogs, acute denerva- 
tion resulted in a decreased urine flow, again 
with no significant alteration in hemodynamics. 
Crossed perfusion experiments have confirmed 
and supplemented the above, thus suggesting a 
direct influence of the renal nerves upon the re- 
absorptive activity of the renal tubules. 


Progesterone initially facilitates and later in- 
hibits release of pituitary ovulating hormone in 
the rabbit. CHartes H. Sawyer. Depts. of 
Anatomy, Duke Univ. and University of Califor- 
nia, Los Angeles, and Dept. of Investigative Medi- 
cine, Long Beach Veterans Administration Hosp., 
Long Beach. 

So much emphasis has been given the inhibitory 
effects of the steroid that the several reports of 
facilitation of ovulation by progesterone have 
commonly been overlooked. In the rabbit, a spe- 
cies which ordinarily ovulates only after neuro- 
genic stimulation of the adenohypophysis at 
coitus, we have evidence that progesterone 
facilitates and subsequently inhibits release of 
pituitary ovulating hormone. Of 40 female rabbits, 
estrous or estrogen-primed, treated with 2 mg. 
progesterone subcutaneously and subjected within 
1-4 hours to glass-rod stimulation of the vagina, 
11 ovulated as compared with only 2/30 controls. 
Mating or intravenous copper acetate within 4 
hours after injection of progesterone stimulated 
ovulation in all of 10 estrous rabbits (5 each). 
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Ten anestrous animals failed to respond to proges. 
terone and artificial stimulation by ovulating. A 
few estrogen-progesterone-treated females ovu. 
lated ‘spontaneously.’ The facilitation appears to 
depend on synergism of progesterone with estro. 
gen. On the other hand, of 17 estrous or estrogen. 
primed rabbits treated with progesterone and 
permitted to mate 24 hours later, only 10 would 
mate and 8 of these failed to ovulate. None of 10 
females receiving artificial vaginal stimulation 
under these conditions ovulated. Furthermore, 
only 9/17 rabbits injected with copper acetate 24 
hours after progesterone revealed ruptured fol- 
licles. These results confirm the often-observed 
inhibitory effect of progesterone, but the present 
work emphasizes that preceding this phase there 
is a period of facilitation of the ovulatory response. 


Effect of increased alveolar carbon dioxide ten- 
sions on various physiological functions. K. E. 
ScHaEFER, E. R. Corniso anv 8S. E. Stunts 
(introduced by E. S. MENpDELson). Physiology 
Branch, U. S. Naval Med. Research Lab., New 
London, Conn. 

Thirty-nine subjects were exposed for 15 min- 
utes to 3.3, 5.4 and 7.5% COs: in air. Each CO, 
exposure was followed by a 15-minute period on 
air. Alveolar CO» and O: tensions were continu- 
ously recorded (partly with Rahnsampler and 
Cambridge unit, partly with infrared CO: ana- 
lyzer). Compared with laboratory personnel, a 
group of instructors at the Escape Training Tank 
showed a significantly lower ventilatory response 
to 5.4 and 7.5% COs in air and to 10.5% Oz in N:. 
After transition from CO, to air, a hypocapnia 
effect (drop in alveolar CO, below initial level) 
was noted in 8 subjects only. This effect was more 
apparent after 5.4% CO, than after 3.3 and 7.5% 
CO:. A steady state of ventilation and alveolar 
CO: and O» tensions was reached under 7.5% C0; 
after 10 minutes. In the 10-15-minute periods on 
CO, and air measurements of central fatigue (in- 
hibitory effects of light stimuli on alpha waves, 4 
leads) and alertness (muscle potential output of 
the forehead) were made. Increased alveolar CO; 
tensions reduced significantly the inhibitory effect 
of light stimuli on alpha waves, and the increase 
in muscle potential output produced by light 
stimuli and opening of the eyes. Alertness as meas- 
ured by the muscle potential output of the fore- 
head (independent of light stimuli) did not show 
clear relationships with the alveolar CO, tensions. 
Compared with the preceding period on air, alert- 
ness was reduced under 3.5% and CO: increased 
under 5.4 and 7.5% COs. Activity of the adrenal 
medulla and adrenal cortex was stimulated by 
increased alveolar CO,» tensions, as shown in the 
rise in blood sugar and the drop in absolute num- 
ber of eosinophils durings the 10-15-minute period 
of exposure to 3.3, 5.4, and 7.5% COs». 
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Spread of electrical activity through the wall of 
the mammalian ventricle. ALLEN M. Scuer, 
RIcHARD R. Paton AND ALLAN C. Young (intro- 
duced by Henry N. Harkins). Dept. of Physi- 
ology and Biophysics, Univ. of Washington School 
of Medicine, Seattle. 

Multipolar electrodes were constructed of fine 
(0.001’’) tungsten wires staggered along a central 
shaft of 0.005’ tungsten. The recording ends of 
the wires were separated by 1 mm. or less. When 
these were inserted perpendicularly into the ven- 
tricular wall it was possible to trace the excitation 
through the entire thickness. Control ECG’s 
showed no changes from insertion of these elec- 
trodes. A fine needle electrode in the auricle was 
led into a delayer amplifier which triggered the 
sweep of a dual channel oscilloscope. One channel 
was used to record a time reference from a needle 
electrode in the ventricle throughout an experi- 
ment. The other channel recorded from the multi- 
polar electrodes which were inserted at many 
places in the ventricle. In early experiments, 
monopolar, bipolar and tripolar records were 
taken and it was found that the time of excitation 
of a point could be accurately gauged from a 
bipolar electrode. Excitation of the ventricular 
wall was always found to proceed from endocar- 
dium to epicardium and was free of discontinui- 
ties when time of excitation was plotted as a 
function of time even though different muscle 
bundles were pierced. Velocity of spread for dif- 
ferent ventricular areas and different animals 
varied from 150-500 mm/sec. and was quite con- 
sistent for a given electrode placement. Electrodes 
in the septum gave bizarre patterns without or- 
derly sequence of excitation. Papillary muscles 
were activated centripetally from their attach- 
ment at the ventricular wall toward the cavity. 
Evidence was obtained that an electrode may 
move slightly during the several heartbeats re- 
quired to take records and further experiments 
will require multi-channel recording. 


Disappearance rate of fluorescein conjugated 
plasma proteins from the circulation of hypoxic 
rats. ALFRED A. ScHILLER AND GLoRYE N. 
Woo..* Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago. 

Thirty six male albino rats were given fluores- 


cein conjugated homologous plasma proteins (25_ 


mg/100 gm.) intravenously. Alternate animals 
were placed singly into a low pressure chamber 
and brought to a simulated altitude of 18,000 feet 
for 3 hours. A few animals were also exposed to 
simulated altitudes of 28,000, 30,000 and 34,000 
feet for a comparable period of time. The remain- 
ing group of animals were kept at ground level and 
served as controls. Blood samples from tail veins 
were obtained just prior to altitude exposure and 
again immediately afterwards and analyzed fluoro- 
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photometrically for the concentration of the flu- 
orescein label. ‘Half-life’ constants of the labeled 
protein in the circulation for the 3-hour period 
in both experimental and control animals were 
calculated from the slopes of curves obtained 
from semilog plots of label concentration as a 
function of time. Since the disappearance rates 
at the several altitudes were not significantly 
different from each other, they were pooled and 
treated as a homogeneous series. The disappear- 
ance rates of the labeled proteins, expressed as 
‘half-life’ constants were found to be 4.0 + 0.9 
hours for the control group and 3.9 + 0.8 hours for 
the experimental group, the difference between 
groups being highly insignificant. These results _ 
suggest that in intact rats, grades of hypoxemia 
corresponding approximately to a pO» of 25 mm. 
Hg or an oxygen-hemoglobin saturation of 30% 
do not produce hemodynamic or permeability 
changes which significantly alter transcapillary 
passage of plasma proteins. 


Effect of hemoglobin and adrenaline on urinary 
pH and electrolytes. JORGEN U. ScHLEGEL, 
JosEPH J. BETHEIL* AND A. LEONARD BLocu.* 
Depts. of Surgery and Biochemistry, Buswell 
Urological Research Lab., Univ. of Rochester 
School of Medicine and Dentistry, Rochester, 
WT. 

Using rabbits, the intravenous administration 
of homologous hemoglobin preparations (100 mg/ 
kg.) resulted in a prolonged increase in blood pres- 
sure of 20 to 30 mm. Hg, a pronounced rise in the 
pH of the urine, and an increase in the excretion 
of sodium and water. Prior to the experiment all 
animals were starved overnight. The urine was 
collected through an indwelling catheter con- 
nected to a flow-type glass electrode assembly. 
The pH was continuously recorded for a period of 
6-8 hours; after the first 2-3 hours the urine be- 
came acid and hemoglobin was then administered. 
The urine subsequently was free of casts. It was 
analysed for chloride, sulphate, phosphate, so- 
dium and potassium. During the 5-day period 
following the administration of the hemoglobin 
preparation there was no oliguria and the blood 
urea nitrogen remained normal. Adrenaline, like 
hemoglobin, had the same effect on urine px, 
water and electrolyte excretion. Clinical studies 
revealed the same effects of adrenaline in humans, 
except when a low plasma sodium was present. 
Regitine (Ciba), an adrenolytic substance, in 
dosages (4 mg/kg.) sufficient to counteract the 
blood pressure rise due to hemoglobin, was ad- 
ministered intravenously together with hemo- 
globin. All changes, which usually followed 
hemoglobin administration, were lacking. The 
concentration of hemoglobin in urine was greatly 
increased, numerous casts were present, and the 
blood urea nitrogen increased. It is suggested that 
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one of the etiological factors in hemoglobinuric 
nephrosis is a lack of normal adrenergic activity. 


Kidney function in the kangaroo rat. Bobi. 
ScumiptT-NIELsEN. Kettering Lab., Univ. of Cin- 
cinnati, Cincinnati, Ohio. 

It has been reported by the author that kangaroo 
rats are able to excrete urea by renal tubular excre- 
tion. In the present investigation the attempt has 
been made to confirm these results, using improved 
techniques for the clearance determinations. The 
animals are given a constant intravenous infusion 
through a tail vein and blood samples are taken 
from the foot. This technique has previously been 
worked out by Dr. E. Cotlove, National Heart 
Institute, Bethesda, Md., to whom the present 
author is indebted for his demonstration of the 
technique. Glomerular filtration rates were de- 
termined by measuring the inulin and, in some 
instances, also the mannitol clearance. High di- 
uresis was induced in the animals by various di- 
uretics such as mannitol, sodium chloride, salyr- 
gan, etc. Water alone does not easily induce 
increased diuresis in kangaroo rats but results in 
water intoxication, probably because of a high 
concentration of antidiuretic hormone in the blood 
of these animals. As a result of the back diffusion 
of urea in the tubules it was not possible to demon- 
strate tubular excretion unless the diuresis was 
increased considerably. The finding of urea/inulin 
clearance ratios higher than unity will be dis- 
cussed. 


Oxygen dissociation of mammalian blood in rela- 
tion to body size. KNut Scumipt-NIELSEN AND 
Bs6ORN GsOnnNES.* Kettering Lab., Univ. of Cin- 
cinnati, Cincinnati, Ohio, and Dept. of Chemistry, 
Univ. of Oslo, Norway. 

‘The oxygen dissociation curves of mammalian 
blood, when measured at the same CO: pressure, 
seem related to the body size of the animal. When 
plotted in the coordinate system commonly used 
for such curves, the curves for small animals are 
found to the right of those for animals of large 
body size. Therefore, the oxygen of the blood 
will be unloaded at a higher pressure in small 
mammals than in larger mammals. This rela- 
tion of the oxygen unloading tension to the 
body size may have significance in connection 
with the higher oxygen consumption of the tissues 
of small animals. The density of capillaries in 
small mammals is higher, but calculations show 
that, in addition, a greater oxygen pressure dif- 
ference is required to establish a diffusion gradient 
sufficiently steep for an adequate supply of oxy- 
gen from the blood to the tissues. The following 
objections must be raised. The observation of a 
correlation between body size and the oxygen dis- 
sociation curve of mammalian blood was based 
largely on work of previous investigators. Too few 
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determinations have been made near the extremes 
of body size of mammals. The state of these facts 
makes the attempt to interpret the observation 
as a factor in the oxygen supply to the tissues en- 
tirely hypothetical. 


Direct visual examination of stereovectorelectro. 
cardiograms. Orro H. Scumitr anp R. B. 
LeviNnE.* Depts. of Zoology and Physics, Univ. 
of Minnesota, Minneapolis. 

It is no longer technically difficult to record 
conventional electrocardiograms accurately and 
reproducibly, but it is still very difficult to in- 
terpret these patterns quickly and unambigu- 
ously. It would appear logical, therefore, that we 
should next attempt to shift some of the analyti- 
cal burden from the operator to the instrumenta- 
tion. In particular the spatial synthesis of vector 
components into a total vector pattern in space 
and time should be done instrumentally, not 
mentally. While vectorcardiograms and the com- 
posite vectorcardiograms which give some in- 
pression of spatial vector organization are a step 
in this direction, we believe that the small extra 
cost in instrumentation for full three dimensional 
stereovectorelectrocardiographic (SVEC) presen- 
tation is amply justified whenever more than 
conventional one-dimensional data against time 
are required. Accordingly we have developed and 
set up equipment which will routinely produce 
these SVEC patterns for direct viewing and for 
simultaneous photographic recording, and we are 
starting a series of measurements on a few hun- 
dred normal subjects and heart patients. These 
tests will allow us to establish norms and to test 
practically the image sizes, forms, and orienta- 
tions which we have chosen theoretically as most 
advantageous. At the meetings we will show by 
polarized stereo projection some of these SVEC 
records and will discuss preliminary results and 
tentative standards. 


Isolation of rat liver nuclei in glycerol. Rose Mary 
ScHNEIDER (introduced by M. J. Kopac). Dept. 
of Biology, Washington Square College, New 
York Univ., New York City. 

Rat liver nuclei have been isolated in a neutral- 
ized hypertonic solution of the nonelectrolyte 
glycerol. This medium has been utilized for 4 
study of conditions affecting optical clarity, which 
is a property of the living nucleus. One gm. of 
frozen liver, suspended in aqueous 70% glycerol 
neutralized with potassium hydroxide, is crushed, 
strained and homogenized at high speed at 2°C. 
The homogenate is then sedimented in a refriger- 
ated centrifuge and the sediment washed twice 
with the glycerol solution. The final sediment 
consists of intact liver nuclei, dispersed and free 
of whole cells, red blood cells or extranuclear 
debris. Examination of the sediment is made under 
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immersion oil, using light-field, dark-field and 
phase microscopy. The nuclei isolated by this 
method are ‘granular’ in appearance. However, 
those isolated in glycerol containing metaphos- 
phates, orthophosphates, oxalate, citrate or car- 
bonate become progressively ‘nongranular’ or 
homogeneous (except for persisting nucleoli) as 
the concentration of the salt is increased. Ulti- 
mately the nuclei become hyaline and are often 
clustered as well. The phenomena of nuclear 
‘granularity,’ hyalinity and clustering are being 
investigated with respect to both px and. concen- 
tration of effective salt. Consideration is also being 
given to identification of the particular cation 
bound by the anions employed. 


Total tension and actively developed muscle 
twitch tension. Gorpon M. Scuoere.e, A. 8. 
Ginson, JR. AND WiLuiaAM W. SLEaToR, JR.* 
Dept. of Physiology, Washington Univ. School of 
Medicine, Saint Louis, Mo. 

The ratio dl/dT was approximated by determin- 
ing the change in length of an isotonically loaded 
turtle neck retractor muscle when a small weight 
was subtracted from the initial load. As initial 
load is increased dl/dT decreases but remains 
directly proportional to peak twitch deflection. 
This indicates that the actively developed twitch 
foree which acts in parallel with elastic compo- 
nents of the stretched muscle is in itself a function 
only of the time and is not at all dependent on 
tension or length within wide limits. The time 
parameters of the ‘slip’ following sudden stretch- 
ing of the resting muscles are entirely unaffected 
by a 15° drop in temperature while the time 
parameters of the twitch are markedly changed. 
Hence it seems most improbable that viscous 
forces are of any importance in determining more 
than the initial foot of the twitch configuration. 
These data were interpreted in relation to the 
previous finding that the value of modulus d7'/dl 
is determined by the tension regardless of whether 
the muscle is resting or active. It is proposed that 
the muscle fiber may be analyzed in terms of series 
elements, each containing a weak and strong 
spring in series. The moduli of these springs are 
nonlinear functions of muscle length but bear a 
constant relation to each other in the isotonic 
system. In terms of this model the active force of 
the twitch is applied in parallel with the strong 
spring of each element. 


Oxygen consumption during cleavage of single 
cells. P. F. ScHoLtaNpER, C. L. Cuarr* anp S. 
L. Svernsson.* Dept. of Biological Chemistry, 
Harvard Med. School, Boston, Mass. 

A micro respirometer is described which is 
sensitive to 0.2 millionth mm.? and has a stability 

of from 0-10 millionths mm.*/hour. Principle: A 
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minute respiration chamber is filled with a me- 
dium which communicates to the same medium 
on the outside through a fine capillary space. This 
space serves as a diffusion barrier, but permits 
free pressure transmission to the chamber from 
the outside. The respiration chamber contains 
besides the cell a minute reference diver cut from 
a plastic capillary filament. A bubble is generated 
onto the diver by lowering the pressure. The pres- 
sure is adjusted so that the bubble always just 
suspends the diver. The change in flotation pres- 
sure, multiplied by a factor, gives the oxygen 
consumption. The CO; is effectively held in solu- 
tion by the large liquid ratio of the system. The 
oxygen consumption has been analyzed during 
the first 2-5 cell divisions in single eggs from 3 
species of echinoderms and from Urechis. Cell 
division may proceed without measurable change 
in rate, or it may show acceleration or cycling 
correlated with the cell divisions. If cycling occurs 
the cytoplasmic cleavage is associated with an 
abrupt rise in the oxygen consumption. When 
started, cleavage can proceed without oxygen 
consumption. The cycling is strongly damped and 
often disappears after 2-3 divisions. Our runs on 
single eggs confirm results indicated by mass runs, 
but we are able to supply a more exact picture with 
respect to timing, curve shape, and variations in 
individual cells. 


Dye injection curves in traumatic arterio-venous 
fistulae in man. GeorGE E. ScHREINER, Nor- 
BERT FREINKEL, JOHN W. ATHENS AND WILLIAM 
L. Strong III (introduced by Rosert W. 
CuLARKE). Dept. of Surgical Physiology and Bio- 
physics, Army Med. Service Grad. School, Walter 
Reed Army Med. Center, Washington, D.C. 

The accuracy of the cardiac output determina- 
tion by the Hamilton modification of the Stewart 
technique is largely contingent upon ability to 
delineate the downslope. Little information is 
available on the effect of abnormal peripheral 
communications on the contour of the curve. De- 
scription of these effects and correlation with 
the site and size of the arterio-venous fistula 
might elucidate some of the factors affecting the 
contour of the arterial curve. T-1824 dye injection 
curves were determined by direct analysis of 
samples obtained at 2-second intervals from the 
femoral artery, in 7 patients with patent arterio- 
venous fistulas, 6 patients following operative 
removal of their fistulas and in 10 hospital con- 
trols. The patent fistulas included 2 popliteal, 3 
femoral, 1 superficial femoral and 2 carotid ar- 
teries. In 3 patients it was possible manually to 
occlude the fistulas and by repeated injection to 
provide immediate demonstration of the differ- 
ences in morphology of the curve with the fistula 
open and closed. Curves were analyzed in terms 
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of 1) appearance time of the dye; 2) up-slope 
time; 3) disappearance time; 4) clearance time 
(t); §) mean recirculation time; and 6) interval to 
the beginning of manifest recirculation. The most 
divergent parameter was the mean recirculation 
time which averaged 19 seconds in the controls, 
18.4 seconds on the postoperative cases and 11.4 
seconds in the patent fistulas. 


Central nervous system lesions and aggressive 
behavior in cats. L. ScHREINER,* A. KiLincG* 
AND R. GaLamBos. Army Med. Service Graduate 
School, Washington, D.C. 

Certain lesions, primarily those localized rostral 
to the midbrain, result in altered behavior out- 
wardly manifested as aggression and savageness. 
Behavioral deficits of the opposite character (do- 
cility, mutism, and somnolence) are described 
following a variety of lesions, especially those of 
the caudal hypothalamus and midbrain. This 
report will describe, on a comparative basis, 
behavioral changes after placement of ‘rage’- 
producing lesions as well as deficits in behavior 
following lesions in which aggression was not a 
postoperative finding. Postoperatively, noxious 
stimuli were withheld for several weeks during 
which time the preparations were observed in 
individual cages and given routine animal care 
only. Destruction of the ventromedial hypotha- 
lamic nuclei (Wheatley) resulted in the develop- 
ment of pronounced savageness. Similar although 
less striking results were observed following tha- 
lamic mediodorsal nucleus injury. Complete de- 
cortication gave the well-known picture of ‘sham 
rage’, whereas certain lesions of the lateral paleo- 
cortex did not precipitate angry behavior. Dimi- 
nution of aggressive behavior was observed fol- 
lowing destruction of the anterior thalamic nuclei. 
Lesions of the thalamic laminar nuclei resulted in 
transient lethargy and somnolence but with re- 
tention of ability to express ‘anger.’ Large 
rostrodorsal midbrain lesions caused a loss of 
faciovocal activity and ‘rage’, but retention of 
withdrawal and escape activity. Pronounced 
behavioral deficits (somnolence and relatively 
complete absence of reactivity of noxious stimuli) 
were manifested following lesions of the midbrain 
tegmentum. 


Electrical properties of blood at ultrahigh fre- 
quencies. HERMAN ScHWAN (introduced by 
J. E. EckENHOFF). Robinette Fndn., Med. Clinic, 
Hosp. of Univ. of Pennsylvania and Dept. of 
Medicine, Med. School, Univ. of Pennsylvania, 
Philadelphia. 

Measurements of the capacity and resistivity of 
blood have been carried out in the frequency range 
from 150 to 900 megacycles. Measurements of 
other investigators have covered the frequency 
ranges above 1000 megacycles and below 100 


FEDERATION PROCEEDINGS 


Volume 11 


megacycles. The total material is presented jp 
curves to cover the range from 25-20,000 mega. 
cycles. An analysis of these curves shows the influ. 
ence of various parts of the blood structure upon 
the electrical data. Protein molecules strongly 
influence the curves at frequencies above 3) 
megacycles. Below 300 megacycles the curves are 
affected by cell membranes. Equations are pre- 
sented which describe the results within the ac. 
curacy of measurement. They assume that water 
molecules have only one relaxation time. Measure. 
ments with distilled water verify this assumption. 
The analysis shows that the properties of blood 
cannot be satisfactorily described by the introduc- 
tion of polarization within the cell membranes. 
It is necessary to consider a distribution of elec- 
trical relaxation times. (This study was supported 
in part by a grant of the National Heart Institute, 
U.S. Public Health Service.) 


Evidence that urea is excreted in human sweat by 
a passive process. Irvinc L. ScHwARTz, J@Rx 
Hess THAYSEN AND VINCENT P. DOLE (intro- 
duced by Hersert S. Gasser). Hosp. of the 
Rockefeller Inst. for Med. Research, New York 
City. 

Following an intracutaneous injection of mech- 
olyl (4 mg.) and procaine (3.2 mg.) in 0.5 cc. of 
water, the emergent sweat was collected on filter 
paper discs during consecutive periods of 20-30 
minutes’ duration. The volume of sweat -was 
measured by weight increment and the content of 
urea was determined by microanalysis. The con- 
centration of urea in the sweat always exceeded 
the concentration in blood; the ratio of these 
values (S/P) averaged 1.92 + 0.48. Despite varia- 
tion of the blood level from 5.3 mg.% (subjects on 
low protein diets) to 328 mg.% (oral adminisira- 
tion of urea), the S/P ratio was unaffected. More- 
over, in 2 patients with progressive uremia the 
same constancy of ratio was observed as the blood 
levels rose from 63-250 mg.%. This constancy of 
ratio was not due to compensatory change in 
sweating rate; unlike the urine/plasma ratio, the 
S/P ratio does not vary with flow rate. The fact 
that the sweat gland excretes urea in constant 
proportion to the blood level when the load pre- 
sented to the tubular cells is increased 50-fold 
suggests that the mechanism of transfer does not 
depend upon cellular work. 


Water and sodium distribution studied by simul- 
taneous measurement of D.O, Na” and inulin 
spaces. I. L. Scowartz, A. NEuson, P. WEISZ, 
M. H. MaxweE..u, E. BREED anp L. SILVER. 
(introduced by Lupwic W. Ercuna). Dept. of 
Physiology, New York Univ. College of Medicine, 
New York City. 

The equilibrium volumes of distribution of 

D.O, Na*™ and inulin were determined simulta- 
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neously in dogs and man. In some experiments the 
rates of approach to equilibrium of D.O and Na* 
were compared. In the method an inulin prime 
was followed by an infusion. Cyclotron-prepared 
Na#4Cl solutions were evaporated to dryness, the 
residue redissolved in 99.8% D.O and injected 
intravenously. Whenever possible a single equi- 
librium blood sample was drawn for determina- 
tion simultaneously of inulin, Na** and D.O 
spaces. The D2O concentration exceeding natural 
occurrence was measured densimetrically. Initial 
samples were checked by the mass spectrometer. 
Water of frozen blood samples was obtained by 
sublimation and condensation under reduced pres- 
sure. Contaminating volatile impurities were 
burned at 750°C. The condensate was redistilled 
until the density remained constant and then 
compared with standards. Duplicate aliquots 
yielded identical analytic results in most instances 
whether combusted or not. The activities of ali- 
quots of plasma and diluted decay standard were 
measured with a Geiger-Muller counter. Intra- 
cellular water (D.O minus inulin space) averaged 
433 ee/kg. (442) in 12 men and 410 cc/kg. (+39) 
in 12 dogs. Intracellular sodium (sodium minus 
inulin space multiplied by plasma sodium concen- 
tration) averaged 17.3 mEq/kg. (+3.0) in 5 men 
and 11.3 mEq/kg. (+3.9) in 10 dogs. The Na*4/ 
D.O half-time equilibrium ratio was 5.5 in a human 
subject and averaged 3.0 in 3 dogs. 


Effect of cobalt administration on dipeptidase 
activity of rat plasma and surviving diaphragm. 
THEODORE B. SCHWARTZ AND CATHERINE C. 
TowsBIN (introduced by Frank L. ENGEL). 
Dept. of Medicine, Duke Univ., Durham, N. C. 
Cobalt increases the rate of enzymic hydrolysis 

of glyeylglycine (GG) by various animal tissue 

extracts in vitro. Similarly, cobalt activation of 
dipeptidase (GGase) activity of surviving rat 
diaphragm has been demonstrated (Federation 

Proc. 10: 123, 1951). This report deals with the 

acute effect of parenteral administration of cobalt 

on GGase activity. Rats were sacrificed 30 min- 
utes after the intraperitoneal injection of cobalt 
sulfate, 10 um/100 gm. of rat. Plasma GGase activ- 

ity (expressed as wm GG hydrolyzed/hr/0.1 ml. 

plasma/ml. of hydrolysis mixture) rose from 0.36 

+ 0.03 (+S.E.) to 0.72 + 0.07. The hydrolysis 

mixture contained 0.02 Mm veronal (pH 8.0), 50 um 

GG, 0.2 ml. of plasma and 0.85% NaCl to bring 

the final volume to 2 ml. When 1 mm Cot+ was 

present in the hydrolysis mixture of both control 
and cobalt-injected animals, plasma GGase activ- 
ity increased to 1.15 + 0.06 and 1.37 + 0.07, re- 
spectively. After intraperitoneal cobalt adminis- 
tration, dipeptidase activity (expressed as um GG 
hydrolyzed/min/gm. tissue) of surviving rat dia- 
phragm was significantly increased; mean values 
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of 0.25 + 0.029 were obtained in contrast to 0.10 
+ 0.008 found in control animaiz. The significance 
of these results will be discussed. 


Biosynthesis of cholesterol. E. ScHWENK* AND 
N. T. WeRTHESSEN. Worcester Fndn. for Experi- 
mental Biology, Shrewsbury, Mass., and the Fndn. 
of Applied Research, San Antonio, Tex. 

In our studies on cultured livers using C4 
acetate, it was found that digitonin precipitates 
from the crude lipid fraction a mixture of choles- 
terol and other possibly related substances, some 
of which have a higher specific activity than the 
cholesterol itself. Pure cholesterol can be obtained 
from the mixture by dibromination. Studies on 
the intact animal have shown that the presence 
of companions in the digitonin precipitate is de- 
pendent on the time elapsed between administra- 
tion of the acetate and sacrifice of the animal. In 
animals killed 4 hours or more after the adminis- 
tration of the acetate, the cholesterol is pure by 
digitonin precipitation alone. The cholesterol from 
animals killed 1 hour or less after injection shows 
a high concentration of companion substances. 
The significance of these findings and the nature 
of the companion substances will be discussed. 


Mechanism of spinal cord regeneration in the cat. 
Donatp Scort, Jr. anp C. D. CLEMENTE.* 
Dept. of Anatomy, Univ. of Pennsylvania, Phila- 
delphia. 

In a recent report, Scott and Clemente (1951) 
described electrophysiological evidence of regen- 
erating intrinsic spinal cord neurons following 
treatment with a bacterial polysaccharide (Pyro- 
men-Baxter). It was admitted in that report that 
a small number of the experimental animals had 
failed to show significant regeneration despite 
treatment, and it seemed likely that a second fac- 
tor was involved in regeneration. Since that report 
a further series of animals has been studied and 
the previous findings confirmed. In addition, at 
the time of cord transection a measurement was 
made of the distance separating the proximal and 
distal stumps as an indication of the degree of 
proximation of the 2 ends of the cord. It was found 
that where 1 mm. or less remained between the 
2 stumps at the close of the operation active 
regeneration followed, resulting in potentials up 
to 25-30% of normal. However, in those cords 
where the separation was 2 mm. or more no re- 
generation was seen beyond the site of the lesion 
although abortive regeneration occurred up to 
this point. In the latter case a considerable inva- 
sion of connective tissue into the site of the lesion 
was seen which was not present when close proxi- 
mation of the stumps was obtained. We conclude 
that both treatment with the bacterial polysac- 
charide and close proximation of the two cut ends 
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of the cord are necessary for successful regenera- 
tion of spinal cord neurons in adult cats. (Aided 
by grants from Baxter Laboratories and Faculty 
Research Fund, University of Pennsylvania.) 


Functional studies in dogs with prosthetic mitral 
valves. GorDON W. SEARLE,* SHIRLEY J. Hop- 
Gins,* SEymour A. Horwirz* anp Haro.p C. 
WiaceErs. Dept. of Physiology and Pharmacology, 
Albany Med. College, Union Univ., Albany, N.Y. 
Single-piece polyethylene valves, designed to 

provide normal or abnormal valvular performance, 

have been surgically implanted in the mitral ring 
of the hearts of a series of dogs. Some of these 
dogs have been employed for cardiopulmonary 
studies in order to quantitate the effectiveness of 
the implanted units. From the standpoint of ap- 
petite, growth, spirit and spontaneous activity, 
these valve dogs appeared normal. The responses 
to the stress of hypoxia, in terms of heart rate, 
arterial blood pressure, pulmonary ventilation 
and arterial oxygen saturation, have been meas- 
ured in several dogs 9 to 24 months after operation 
for comparison with those in an untreated control 
group. These measurements were made before, 

during and after 20-minute periods of both 10% 

and 8% oxygen (in nitrogen) inhalation, after the 

dogs had been trained to the procedures. In gen- 
eral, the patterns of response in the valve and in 
the control dogs were not noticeably different. 


Mechanism of reduction in electrolyte and water 
excretion resulting from ureteral pressure eleva- 
tion. Ewatp E. Se_kurt, MartIN BRANDFON- 
BRENER* AND HERMAN M. GELLER.* Dept. of 
Physiology, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

Elevation of ureteral pressure in dogs in two 
stages (36 and 52 cm. above control) results in 
slight modification only of the PAH clearance. 
Glomerular filtration rate decreases to 88% of con- 
trol at the highest ureteral pressure, so that the 
filtration fraction decreases. Much more pro- 
nounced effects are noted on electrolyte and water 
excretion. Potassium excretion declines to 80% 
of control, sodium to 50%, and urine volume to 
the same degree. Evidence is supplied that the 
changes in electrolyte and water clearance are 
probably the result of small changes in filtration 
rate, for when arterial perfusion pressure is in- 
creased by means of a pump to the kidney in which 
ureteral pressure has been elevated, filtration rate 
tends to be restored, and the decreases in electro- 
lyte and water excretion are restored to normal. 


Electrophoretic study of urinary protein in the 
rat. A. SeLuters,* S. Roperts, I. Rasx,* S. 
SmitH, III,* J. MarmMorston anv H. Goop- 
MAN.* Inst. for Med. Research, Cedars of Lebanon 
Hosp., Dept. of Medicine, Univ. of Southern 
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California School of Medicine, and Dept. of Phys- 
tological Chemistry, School of Medicine, Univ. of 
California at Los Angeles. 

The rat normally excretes an average of 0.1- 
0.8 mg. of protein in its urine/hour. In the hour 
following the intraperitoneal injection of 4 Gold- 
blatt pu of hog renin the excretion of protein 
averages 31.7 mg. Electrophoretic analysis indi- 
cates that the major portion of the urinary pro- 
tein normally excreted by rats of the Slonaker- 
Addis strain is similar to serum a and 8B globulins. 
Occasionally, albumin and y globulin may be 
present in small quantities. Electrophoretic pat- 
terns of urinary protein following renin adminis- 
tration differ strikingly from those of normal 
urinary protein, but closely resemble normal 
serum protein patterns. Thus, proteins having 
electric mobilities similar to serum albumin, a 
globulin, 8 globulin, and y globulin are present in 
the urine in proportions similar to those existing 
in normal rat serum. 


Role of somatotrophic hormone (STH) in body 
defense against infection. Hans Se tye. J/nst. 
of Medicine and Experimental Surgery, Univ. of 
Montreal, Montreal, Canada. 

Earlier experiments (SELYE, First Annual Re- 
port on Stress—Montreal: Acta Inc., Medical Pub- 


lishers, 1951) had shown that in adult rats heavily | 


overdosed with cortisone, there is a great tend- 
ency to develop fatal ‘spontaneous infections,’ ap- 
parently due to a considerable diminution of the 
body’s resistance to normally saprophitic micro- 
organisms. In the adult rat, these infections tend 
to localize primarily in the lung and on the pleural 
surface, although occasionally microbial foci are 
also detectable in the liver, spleen, kidney and 
other locations. Treatment with STH diminishes 
or abolishes #'! these manifestations of infection 
and help the adult rat to withstand otherwise fatal 
doses of cortisone. Recent studies on young rats 
(weighing 30-40 gm.) revealed that in them com- 
paratively small doses of cortisone (1.25 mg/day, 
during given 2 weeks) suffice to produce infections, 
with great regularity. Unlike in adults, here, the 
liver is the site of predilection for the localization 
of such infections and at the same time multiple 
foci of hepatic necrosis develop. Both the infec- 
tions and the hepatic necroses can be prevented by 
simultaneous treatment with 1-2 mg. of purified 
STH *%Armour). The probable réle of STH in the 
body’s normal defense against infections will be 
discussed. (Aided by a grant of the National Re- 
search Council of Canada.) 


Infusion of dextrai solution into normal dogs- 
Rosert E. Semp.e (introduced by Cuar.es H. 
Best). Banting and Best Dept. of Med. Research, 
Univ. of Toronto, Toronto, Canada. 
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Dextran (6% solution) equal to about 25% of 
control plasma volume was infused into normal 
dogs. The animals were observed until dextran 
was no longer detectable in the plasma. Urine was 
analyzed for dextran and observations made on 
the volume of circulating blood and plasma and 
the concentration of red cells, proteins and electro- 
lyte in the plasma. Dextran left the circulation 
rapidly at first and then more slowly. The plasma 
contained 60%-80% of the amount given one hour 
after the infusion terminated, and from 32%-55% 
after 6 hours. Thereafter the dextran disappeared 
at about 1.5%/hour. There was a 6- to 8-hour pe- 
riod of anuria immediately after the infusion, and 
the total urine for 24 hours was small in volume 
and accounted for about 40% of the infused ma- 
terial. The circulating plasma increased immedi- 
ately after infusion by a volume that varied from 
70%-90% of that infused, and remained signifi- 
cantly greater than that of controls for over 24 
hours. The potassium and the proteins of the 
plasma were diluted by the volume of the infusion. 
There was no evidence of any transfer of potas- 
sium from cells to extracellular fluid. These results 
indicate that, in the normal dog, a dextran infu- 
sion produces a plethora which persists for over 
24 hours. The subsequent reduction in plasma 
volume is accompanied by a loss of dextran from 
the plasma, and the excretion of some, but not all, 
in the urine. A transfer of dextran from the plasma 
to the interstitial fluid or to the cells is indicated 
and is being investigated. (Supported by Defence 
Research Board, Canada.) 


Degradation of desoxypentosenucleic acid by ul- 
traviolet irradiation. Marta SERAYDARIAN,* AT- 
TILIO CANZANELLI AND Davip Rapport. Re- 
search Lab. of the Boston Dispensary and Dept. 
of Physiology, Tufts College Med. School, Boston, 
Mass. 

It has been previously shown that nucleic acids 
and various derivatives lose their specific ultra- 
violet absorption spectra when irradiated with 
ultraviolet light for periods of about 18 hours. In 
the present study a solution of highly polymerized 
desoxypentosenucleic acid was irradiated for vary- 
ing periods and changes in the specific absorption 
spectrum, electrometric titration and inorganic 
phosphate were observed. After 2 hours of irradia- 
tion a 17% reduction in the optical density at 260 
mu was found. No change in the electrometric 
titration curve occurred nor did any inorganic 
phosphate appear at this time. A 35% reduction 
in the optical density resulted after 4 hours irradi- 
ation, at which time a perceptible increase in 
titration occurred in the range of secondary phos- 
phoryl dissociation. No inorganic phosphate ap- 
peared. With long periods of 18 hours or more 
almost complete loss of the specific absorption 
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resulted, associated with a marked increase in the 
alkali uptake by secondary phosphate. About 
30% of the total phosphate appeared in the inor- 
ganic form. Thus the light absorbing purine and 
pyrimidine rings seem more susceptible to disrup- 
tion by ultraviolet irradiation than the phosphate 
linkages, for the secondary phosphoryl] dissocia- 
tion just begins to appear when roughly 35% of the 
rings are broken. When the rings are almost com- 
pletely destroyed we have in addition a consider- 
able breakdown of the phosphate to the inorganic 
form. ‘ 


Effect of endocrine factors on experimental renal 
hypertension. RoGer W. Sevy* aANp GEORGE E. 
WaKERLIN. Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago. ; 

Five normotensive dogs and 12 renal hyper- 
tensive dogs were given one or more courses of 
intramuscular injections of crude beef anterior 
pituitary extract (0.5-1.0 gm. of fresh tissue 
equivalent per kg. of body weight daily) for 1 to 6 
months. There was no significant change in blood 
pressure in the normotensive group, although one 
of these animals appeared to be protected against 
the development of experimental renal hyperten- 
sion following subsequent renal artery constric- 
tion. In the renal hypertensive group there was a 
significant reduction in blood pressure, repeated 
courses of treatment being more effective than 
single courses of treatment. The antihypertensive 
effect was not correlated with alterations in the 
renal clearances of creatinine or PAH, or with 
alterations in the response to the acute pressor 
action of renin. Preliminary results indicated that 
ACTH did not reproduce the results obtained with 
the crude extract. An immunologic mechanism 
is suggested. In 3 dogs the administration of des- 
oxycorticosterone acetate (5.0 mg/kg. of body 
weight daily and intramuscularly) for 2 months 
preceding, and up to 1 month after, renal artery 
constriction did not hinder, and may have en- 
hanced, the development of experimental renal 
hypertension. In 2 of these dogs there was no de- 
tectable increase in renin secretion 1 month after 
renal artery constriction; renal renin concentra- 
tion was markedly reduced. 


Comparison of dye dilution cardiac output with a 
rotameter and the pressure pulse contour 
method. Oscar W. SHADLE,* THomas B. FeEr- 
GUSON* AND Dona.p E. Greaa. Dept. of Cardio- 
Respiratory Diseases, Army Med. Service Graduate 
School, Washington, D.C. 

The constant flow photometer of Friedlich et al. 
for continuously recording the concentration of 
Evans Blue Dye in whole blood has been used in 
measuring the cardiac output. Twenty-two tech- 
nically satisfactory comparisons have been made 
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between this method and a rotameter in 3 prepara- 
tions; an artificial pump system, in 2 dogs with 
the rotameter in the pulmonary circuit, and in 4 
dogs with the rotameter tied in the thoracic aorta. 
In the latter experiments all aortic branches 
proximal to the rotameter were securely ligated 
and an estimated coronary flow of 5% of the total 
cardiac output was added to the measured rotame- 
ter flow. Flows ranging from 726-2274 cc/min. 
were compared. The largest percentage variation 
between the 2 methods was +30%, the remaining 
21 comparisons had extremes of variation of +12% 
and —10%. In another group of 28 experiments 
in anesthetized intact dogs carotid pressure pulse 
contours were optically recorded bracketing or 
simultaneous with optical tracings of the dye 
dilution curve. The pressure pulse contour outputs 
were averaged over a 12- to 15-second interval in 
records with regular pulses, heart rates under 200 
and diastolic pressures less than 120 mm. Hg, for 
comparison with the dye dilution output. Here, 
percentage variation between outputs was greater 
with extremes of variation of +34% and —26%. 


The ultra-violet spectra and neurophysiological 
effects of ‘veratrine’ alkaloids. ABRAHAM M. 
SHanes. Natl. Insts. of Health, Bethesda, Md. 
Comparison of the ultra-violet spectra and the 

neurophysiological effects of the isolated alkaloids 


veratridine, cevadine or cevine (all kindly pro- 
vided by Dr. O. Krayer) with those of the crude 
drug ‘veratrine’ indicates that the latter is ap- 
proximately a 1:1 mixture of the first 2 alkaloids 
on a weight basis. Three distinct absorption peaks 
by veratridine at 217, 263, and 292 mu (e = 20.5X, 
12.3X, 6.3 X 10° cm? mol™!, respectively) arise 
from the veratric acid moiety and constitute posi- 
tive identification. The difference between the 
veratrine and veratridine spectra is accounted for 
by cevadine, which can be identified by one absorp- 
tion maximum at 222 my (e = 8.7 X 10° em.? 
mol.~!) attributable to its tiglic acid content. 
Cevine gives a considerably weaker end absorp- 
tion; hence, although it is the major component of 
the veratridine and cevadine molecules, it does 
not contribute to the spectrum. The prolongation 
of the negative after-potential in the squid giant 
axon, crab leg nerve, and frog sciatic is increased 
by the drugs according to the following series: 
cevadine < veratrine < veratridine. The decline 
of the negative after-potential is a simple exponen- 
tial in the pure alkaloids; the time constant is 
5-10 times greater in veratridine than in cevadine, 
hence the individual effects of the alkaloids are 
readily identified in the mixture. Both cevadine 
and veratridine can cause a bout of repetitive 
activity following the application of single stim- 
uli. These alkaloids were also observed to enhance 
the subthreshold oscillatory behavior of the giant 
axon. 
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Gastric and esophageal temperatures in man. 
HERBERT SHAPIRO AND Emery K. Stoner.’ 
Dept. of Physical Medicine, Univ. of Pennsyl- 
vania, Philadelphia, Pa. 

A copper-constantan thermocouple, mounted 
on a small plastic rod, is swallowed, and then 
pushed into the stomach. Temperatures in normal 
adults were recorded with a Brown automatic 
potentiometer. By pulling the thermocouple out 
of the stomach and moving it along the esophagus, 
the esophageal temperature could be readily re- 
corded. The temperature of the stomach was about 
37°C. (approximately the same as the deep rectal 
temperature) but in the thorax, from the cardiac 
orifice on toward the region of the epiglottis, a 
decline was observed, totalling approximately 
0.5°C. The epiglottidean region is of particular 
interest, for a rhythmic change in temperature is 
observable there corresponding to the respiratory 
rhythm. Cold air entering the bronchi cools the 
thermocouple, while air making its exit from the 
lungs warms the thermocouple. The effects of deep 
vs. shallow respiration are demonstrable, and the 
temperature may fall to 34.5°C. On emergence 
into the oral cavity the temperature rises again. 


Effect of sublethal total body x-radiation on sus- 
ceptibility to certain microbial agents. I. L. 
SHECHMEISTER, L. J. PAULISSEN AND M. Fisu- 
MAN (introduced by E. W. Dempsey). Dept. of 
Bacteriology and Immunology, Washington Univ. 
School of Medicine, St. Louis, Mo. 

The susceptibility of sublethally irradiated mice 
to infection with Salmonella enteritidis, Escherichia 
coli, influenza virus and certain other microbial 
agents was investigated. The x-ray dose, the post- 
irradiation time, the concentration of the micro- 
érganisms and the route of administration were 
treated as variables. In the experiments reported 
here, x-ray doses were varied from 50 r to 350 r, the 
latter being the largest dose that was consistently 
sublethal to our strain of mice. Exposure to 3501, 
when followed by challenge with the organisms 
in question, showed the mice to have an increased 
susceptibility to the effects of the several agents 
used in this study. For example, when determined 
1-5 days after irradiation, the LDs5o of S. enteriti- 
dis for normal mice was about 1 X 10’ organisms 
administered intraperitoneally, while the LD: 
for the irradiated animals was of the order of 
1 X 10? organisms. Similarly, while normal ati- 
mals were not affected by intraperitoneal ad- 
ministration of E. coli (when mortality was used 
as the criterion of response), the irradiated mice 
succumbed to the inoculation of a comparable 
number of organisms. Increased susceptibility of 
irradiated mice to microbial agents was shown t0 
be a function of the post-irradiation time and the 
x-ray dose. The initial experiments attempting t? 
elucidate the possible mechanism(s) involved i? 
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this phenomenon consisted, in part, of studies 
healing with the effect of ionizing radiation on 
phagocytosis and on the response to immuniza- 
tion. 


Transcapillary movement of an isotope from a 
nonuniformly mixed circulatory pool. C. W. 
SHEPPARD AND WaRD SANGREN.* Biology Div. 
and Mathematics Panel, Oak Ridge Natl. Lab., 
Oak Ridge, Tenn. 

We have investigated the data of Walker and 
Wilce (Am. J. Physiol. 163: 759, 1950) on the dis- 
appearance of K*? from the circulation of the rab- 
bit. Here the circulatory level of isotope changes 
so rapidly that no semblance of a uniformly mixed 
pool exists. Our analysis applies where a large 
fraction but not all of the isotope is removed on 
one circulatory passage. It is also confined to the 
case of a large extravascular pool and to events 
early in time where minimal return flow of tracer 
occurs. In the case of observations on the inflow 
to and outflow from a capillary bed, using semilog 
plots of concentrations, events upstream are re- 
peated downstream but displaced in time by the 
mean circulation time between the points of ob- 
servation. Downward displacement occurs by the 
product of the circulation time and the mean ex- 
change rate between the points. Smearing oecurs 
as a result of the dispersing action of variable path 
lengths in the capillary bed. For the circulation as 
a whole the time relations consist of the sum of a 
periodic (circulatory mixing) component and an 
aperiodic component. The latter is initially nearly 
straight on semilog coordinates and extrapolates 
back to the blood volume dilution when injection 
and sampling points are close together. When they 
are separated correction must be made for time 
delay and loss of tracer between. The initial slope 
gives the over-all mean exchange rate, plus a small 
contribution which takes into account the small 
effect of variations in circulation rate. 


Role of reticulo-endothelial system in uptake of 
plasma phospholipides. M. L. SHorr* anv D. B. 
ZILVERSMIT. Div. of Physiology, Univ. of Ten- 
nessee, Memphis. 

Since the liver is the principal organ involved in 
the uptake of plasma phospholipides (ENTENMAN 
etal. J. Biol. Chem. 15: 166, 1946), it is of interest 
to know whether the reticuloendothelial system 
in the liver is concerned with this process. Plasma 
phospholipides occur in, colloidal complexes, thus 
they might be removed from the circulation by 
Kupffer’s cells. We measured the disappearance 
of P%-labeled plasma phospholipides from the 
plasma of normal dogs. Two days later half of these 
animals were injected with 100 ml. of 8% India ink 
before the same radioactive plasma was again 
administered to this group and their controls. The 
average 30 minute bromsulfalein retention in the 
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normal animals was 6.3%; in the animals receiving 
India ink, it was 52%. The turnover time of plas- 
ma phospholipides varied from 9 to 17 hours in the 
control animals, and from 10 to 17 hours after 
India ink administration. Statistical analysis 
showed no significant difference between these 
turnover times. If bromsulfalein retention is a 
measure of the function of the reticulo-endothelial 
system (MrLuLs AND DragstepT. Proc. Soc. Exper. 
Biol. & Med. 34: 228, 1936), the above data suggest 
that this system is not involved in the removal of 
plasma phospholipides. However, if India ink 
produces circulatory disturbances in the liver 
(BRAUER AND Pessorti. J. Pharmacol. & Exper. 
Therap. 97: 358, 1949), a different interpretation 
of our results is required. (Supported by U. S. 
Public Health Service.) : 


Cross-resistance to hemorrhagic shock in rats 
made resistant to drum-trauma; relation to 
hepatic VDM inactivation mechanisms. Epu- 
RAIM SHORR, SILVIO BaEz, DELILAH B. Metz* 
AND BENJAMIN W. ZwerracH. Dept. of Medi- 
cine, Cornell Univ. Med. College and New York 
Hosp., New York City. 

We have previously shown that resistance to 
drum shock, acquired by repeated exposures to 
sublethal trauma in the Noble-Collip drum was 
associated with enhancement of hepatic VDM 
(ferritin) inactivating mechanisms. The present 
experiments indicate that rats made resistant to 
trauma also withstand a graded hemorrhage lethal 
to control rats, preserving their hepatic VDM in- 
activation system following a period of hypoten- 
sion sufficient to lead to its deterioration in con- 
trols. Graded hemorrhage was carried out by self- 
infusion reservoir technic, blood pressure being 
reduced to 70 mm. Hg for 1 hour, 50 mm. Hg for 
1 hour, then kept at 35 mm. Hg for 2 hours, after 
which all of the blood was returned to the animal. 
Mortality after 24 hours was 61% for controls, 
20% for resistant rats. The latter required with- 
drawal of more blood to achieve equal hypotensive 
levels, and took up less blood from reservoir dur- 
ing the period of drastic hypotension (35 mm. 
Hg). In another series, blood bioassays were made 
and livers removed for study at end of the drastic 
hypotensive period. Blood and liver wash from 
controls contained VDM. There was profound 
deterioration to total loss of VDM inactivating 
capacity. Although blood from resistant rats also 
contained VDM, the livers retained normal capac- 
ity to inactivate VDM aerobic on incubation in 
vitro. A relation is suggested by these data between 
resistance to hemorrhagic shock and preservation 
of hepatic inactivation systems. 


Effect of negative pressure breathing on renal 
function in human beings. H. O. Sreker,* O. 
H. Gaver* ann J. P. Henry. Aero Med. Lab., 
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Wright-Patterson Air Force Base, Dayton, Ohio. 

Previous studies have suggested that receptor 
areas located in the low pressure side of the cardio- 
vascular system within the thorax appreciate 
changes in blood volume and alter urine flow 
(Henry AND GAvER, Federation Proc. 10: 62, 
1951; GauER et al., Am. J. Physiol. in press). De- 
creasing the blood volume in the thoracic viscera 
by positive pressure breathing is associated with 
oliguria in humans (Drury, HENRY aNp Goop- 
MAN, J. Clin. Investigation 26: 945, 1947). Follow- 
ing 5-hour control periods recumbent subjects 
pressure breathed at —15 cm. water for 45 minutes. 
Urine flow, pH, sodium excretion and filtration 
rate were measured. Blood pressure, pulse rate 
and respiration rate were also followed. During 
negative pressure breathing the urine flow showed 
an average increase of 350%. The urine px during 
the period was unaltered and the urine sodium 
concentration decreased an average of 72%. The 
total sodium excreted during negative pressure 
breathing increased only 16% and in 2 of 5 sub- 
jects, the total sodium did not increase or fell 
below control levels. The pulse rate, blood pres- 
sure and respiration rate were unaltered or in- 
consistently changed. The inconsistent change in 
respiration rate, the unaltered urine pH and the 
slight average increase in total urine sodium ex- 
cretion make all:alosis an unlikely cause for the 
marked diuresis. It is suggested that the diuresis 
is the result of engorgement of receptor areas in 
the thorax which mediate changes in renal function 
through the endocrine glands and renal hemody- 
namics. 


Auricular excitability of intact dog heart. Ras1n- 
DER 8S. S1KAND AND Louis H. Nauvum. Lab. of 
Physiology, Yale Univ. School of Medicine, New 
Haven, Conn. 

A technique of sterile implantation of electrodes 
permitted observations to be made repeatedly 
over a period of weeks to determine the excitabil- 
ity of the left and right auricles in dogs with closed 
chests. The method used for this investigation 
was the same as that for determining the excita- 
bility of the ventricles which was described in the 
preceding paper. A steady state of Nembutal 
anesthesia was maintained throughout the experi- 
ments. In the same animal, at the same heart rate, 
the absolute refractory period was the same for 
both auricles, but differences between the auricles 
in the relative refractory periods and the threshold 
levels were encountered. Repeated observations 
revealed a constancy of results in any one animal. 
However, in different animals, even at the same 
heart rate, the right and left auricles showed dif- 
ferences in the duration of the refractory periods 
as well as in the threshold levels. The relative 
refractory period exhibited an evenly declining 
curve. Supernormality was not encountered dur- 
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ing the diastolic threshold period which appeared 
as a smooth plateau. A comparison of the auricu- 
lar with the ventricular excitability cycles showed 
great similarity relating to the shapes of the 
curves, i.e. differences between the two sides on 
recovery, evenly declining relative refractory pe- 
riods, and smooth diastolic plateaus. 


Effect of relative body weight on the normal 
electrocardiogram. ERNsT SIMONSON AND ANCEL 
Keys. Lab. of Physiological Hygiene, Univ. of 
Minnesota, Minneapolis. 

Present information about the effect of relative 
body weight on the ECG is inadequate and limited 
mainly to the electrical heart position. Statistical 
analysis according to relative body weight was 
made for 48 items in the standard and unipolar 
limb leads and CF4 of 157 men from 18 to 25 years 
and 222 men from 45 to 55 years, all of whom were 
found to be clinically healthy in detailed examina- 
tions. In general, the influence of relative body 
weight was more prominent in the older than in 
the younger men, both in regard to the number of 
items with statistically significant age trends 
(12 in older men, 4 in young men) and to the mag- 
nitude of the difference. In some items there was 
a linear relationship with the relative body weight 
over the entire range, but in a few items there 
was a Maximum or minimum in the men of inter- 
mediate relative body weight. There was a pro- 
nounced tendency toward the horizontal electrical 
heart position with increasing body weight but 
many effects of relative obesity on the ECG are 
not explained on the basis of heart position. There 
are similarities between the effect of age and rela- 
tive body weight on the ECG, but the two factors 
are not identical and must be considered sepa- 
rately. Properly defined standards for the electro- 
cardiogram should be based on age and relative 


body weights. (Supported by a grant from the U.S. } 


Public Health Service.) 


Distribution of infused sodium bicarbonate solu- 
tion in man. R. B. Sincer, J. K. Cuark, A. P. 
CrosLeEy, JR. AND E. 8. BARKER (introduced by 
D. W. Witson). Depts. of Research Medicine 
and Medicine, Univ. of Pennsylvania, Phila- 
delphia. 

The apparent volume of distribution (V) of 
sodium bicarbonate in 13 normal subjects and 
convalescent patients was estimated from serial 
acid-base data of blood and urine, for 2 hours fol- 
lowing the infusion of 2.4 mEq/kg. of a 7.5% solu- 
tion in 10 minutes. V averaged 14% of body weight 
at the end of the infusion, 22% at 10 minutes, 29% 
at 30 minutes, 35% at 120 minutes. The initial rise 
in V indicates that sodium and bicarbonate ions 
diffuse with great rapidity (time for 50% equilib- 
rium, 8 minutes) from plasma into a volume twice 


as great as the currently accepted estimate of §y 
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extracellular fluid, 16% of body weight. It is sug- 
gested that this compartment into which sodium 
does, but inulin does not, diffuse may be connec- 
tive tissue, which is high in sodium and might 
equilibrate rapidly with this ion in interstitial 
fluid. The later rise in V is taken to represent 
sodium transfer to typical high-potassium intra- 
cellular compartments, such as muscle. This trans- 
fer is generally slow and incomplete, although in 3 
of 15 tests most of the retained alkali had disap- 
peared from extracellular fluid at 2 hours. V at 
120 minutes becomes 75% of body weight when no 
allowance is made either for urinary loss of alkali, 
or for rise in blood buffer anions other than bi- 
carbonate. This discrepancy accounts for the 
prevalent notion that sodium bicarbonate is dis- 
tributed uniformly throughout body water. 


Effect of ‘Benemid’ (p-(di-n-propylsulfamyl)-ben- 
zoic acid) on urate clearance and other discrete 
renal functions in gouty subjects. J. H. Srrota, 
T. F. Yu* ann A. B. Gutman. First Med. Serv- 
ice, Mount Sinai Hosp., New York City. 
Simultaneous renal clearances of inulin, urate, 

p-aminohippurate, sodium, potassium and chlo- 

ride were determined in 10 gouty subjects before 

and for 2 hours after oral administration of 2.0 

gm. ‘Benemid.’ In 6 of these phosphate clearances 

were also studied; in 2 ammonium, hydrogen ions, 
urine and blood pu. In 3 additional subjects these 
studies were extended for 24 hours. The subjects 
had no clinically evident renal damage, but most 
had a slight to moderate depression oi GFR 

(range: 73-124, mean: 96.7 ml/min/1.73 m.?) and 

RPF (range: 307-596, mean: 475 ml/min/1.73 m.?). 

There was a consistent and striking increase in 

urate clearance, Curate/Cinuiin X 100 rising from 

a pre-medication mean of 8.18 (range 5.02-10.3) 

to an average peak of 33.4 (range 11.8-54.7). This 

increase was usually evident within 40 minutes 
after oral ‘Benemid’ and persisted for 24 hours. 

A slight to moderate decrease in Cpau was also 

noted, Cinutin/Cpan X 100 rising from a control 

mean of 21.2 (range: 15.7-25.3) to a mean of 33.3 

(range: 17.5-82.5) after ‘Benemid.’ There was no 

significant change in inulin clearance, electrolyte 

excretion or other renal functions tested. ‘Bene- 

mid’ is a potent and apparently highly selective 

uricosuric agent inhibiting tubular reabsorption 

of urate from the glomerular filtrate. 


Conduction time in the central nervous system 
and peripheral nerve excitability in relation 
to adrenal cortical function. ALAN SLOCOMBE,* 
Hupson HoaGLaNp AND JULIUS PRAGLIN.* 
Worcester Fndn. for Exptl. Biology, Shrewsbury, 
Mass. 

Cathode ray oscillograph records of the electri- 
cal response of the rat somatic sensory cortex 
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have been made following tactile and electrical 
stimulation of the foot. Adrenalectomized rats 
kept in good condition on salt show, in comparison 
to normal rats, increases in the latency of the re- 
sponse by 19% and this slowing of conduction 
time is significant (P < 0.01). The simultaneous 
recording with two cathode ray beams of the corti- 
cal response and that of the sciatic nerve indicate 
that the increase in conduction time is centrally 
determined. The excitability of the rat sciatic 
nerve is decreased about 200% (P < 0.005) follow- 
ing adrenalectomy as measured by Hill’s excita- 
tion constant. The administration of 0.25 cc. of 
Upjohn’s lipoadrenal extract restores the excit- 
ability nearly to normal within 3 hours and these 
findings confirm changes in sciatic chronaxie in | 
adrenalectomized animals earlier reported by 
Chauchard. (This work has been aided by a grant 
from the Physiology Section, U. S. Public Health 
Service, Federal Security Agency and by a con- 
tract with the Office of Naval Research.) 


Effect of X-irradiation upon food and water in- 
take and body weight. D. E. Smiru, E. B. 
TyreEE,* H. M. Parr anv N. Binx.* Argonne 
Natl. Lab., Chicago, Til. 

Single, total-body x-irradiations (25-10,000 r) 
of rats are immediately followed by anorexia, 
weight loss and polydipsia. Recovery is complete 
in 2-4 days after 25-500 r. Following 800 r (80% 
lethal) anorexia and weight loss persist until death 
in rats succumbing within 7 days but only 4-5 
days in those surviving longer. Twenty-eight- 
day survivors show lasting recovery, whereas 
nonsurvivors suffer a sharp fall in food intake 
beginning on days 10-12 and lasting until death. 
Severe irreversible anorexia and weight loss fol- 
low 1000-10,000 r. Polydipsia occurs on days 1 
and 2 over the entire dosage range and again on 
day 6 in survivors of lethal exposures. The degree 
of the responses depend on radiation dosage. The 
magnitude of the weight loss depends on the degree 
of anorexia. Single, partial-body (head, chest, 
abdominal quadrants, hind legs and tail) expo- 
sures to 800 r, 1200 r and 5000 r elicit similar re- 
sponses, the degree and duration of which depend 
upon radiation dosage and the part irradiated. 
Exposure of the abdomen and the hind legs-tail 
produces the greatest and least effects, respec- 
tively. Cysteine pretreatment combined with 
force-feeding of a semi-fluid diet greatly reduces 
post 800 r (total-body) weight loss. Force-feeding 
or subcutaneous injection of protein hydrolysate 
(Amigen)-dextrose greatly reduces weight loss 
after 250 and 500 r. Force-feeding of either semi- 
fluid diet or Amigen-dextrose or subcutaneous 
injection of Amigen-dextrose is followed by death 
of all rats within 4 days after 800 r. 
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Cardiovascular changes accompanying increasing 
blood levels of potassium. Eowin L. Smits, 
RusseE.u A. Hueeins, Ruta SaxTon* AND Doris 
GeIs.LeR.* Dept. of Physiology, Univ. of Texas, 
Dental Branch, and Dept. of Pharmacology, Bay- 
lor Univ. College of Medicine, Houston, Tex. 
The dogs were anesthetized with morphine 

sulfate, 10 mg/kg. subcutaneously, followed in 

about 15 minutes with 10 mg/kg. of sodium pen- 
tobarbital intravenously. The ureters were tied 

and isotonic potassium chloride infused into a 

femoral vein until the death of the animal. Pres- 

sures were obtained from various parts of the 
circulatory system with Hamilton manometers 
and simultaneous E.C.G. records (lead II) were 
taken on the same record as the pressures. The 
mean pressure tended to rise during the first por- 
tion of the infusion and then leveled off, whereas 
the cardiac output remained fairly constant; 
thus the increased mean pressure was the result 
of increased peripheral resistance. The mean 
pressure remained high, falling precipitously just 

before the dog died. Deterioration of the E.C.G. 

pattern is not accompanied by observable effects 

on mean and right and left ventricular pressures. 

Filling pressure of the ventricle changed but little 

throughout the infusion. During intraventricular 

block electrical activity of the cardiac muscle 

occurred, but was not necessarily followed by a 

measurable mechanical event in the aorta. When 

pressure was recorded in the left ventricle every 
electrical complex was accompanied by a pressure 
rise. 


Influence of ethyl alcohol and testosterone on the 
respiration of rabbit liver and kidney slices. 
Tuomas C. SmitH* anp CHaRLes D. Kocua- 
KIAN. Oklahoma Med. Research Inst. and Hosp., 
Oklahoma City, Okla. 

The respiration of liver and kidney slices from 
fasted rabbits was studied by the Warburg method 
using Krebs Ringer-phosphate medium and a 
temperature of 37.5°C. The addition of ethyl 
alcohol or testosterone in alcohol solution inhib- 
ited or stimulated respiration depending upon 
concentration of the compound and the tissue 
under observation. In low concentrations, ethyl 
alcohol exerted a stimulative action, whereas in 
higher concentrations it exerted an inhibitory 
action on both liver and kidney slices. Testos- 
terone inhibited the respiration of kidney slices, 
but had a variable effect on the respiration of 
liver slices. The response of rabbit tissues to ethyl 
alcohol is similar to that of rat tissues (FONDAL 
AND KocuakIAN, Proc. Soc. Exper. Biol. Med. 77: 
823, 1951). However, greater amounts of testos- 
terone are required to produce changes compa- 
rable with those seen in mouse (KocHAKIAN, Proc. 
Soc. Exper. Biol. Med. 77: 666, 1951) and rat (un- 
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published) tissues; furthermore, the results are 
more variable. (This investigation was aided by 
a grant from the American Cancer Society.) 


Monosynaptic and multisynaptic arcs within the 
cerebellum. Ray S. SnrpER aND Martyn A, 
GotpMAN.* Dept. of Anatomy, Northwestern 
Univ. Med. School, Chicago, Til. 

Monosynaptic and multisynaptic arcs within 
the cerebellum have been studied by applying 
electrical pulses to various cerebeller afferents 
and recording the altered activity in a cerebellar 
efferent system. Cathode ray tracings of responses 
within the brachium conjunctivum was the effer- 
ent pathway most frequently investigated. Affer- 
ent volleys were applied to the fibers of the brach- 
ium pontis, brachium restiformis, inferior olive, 
and spinocerebellar tracts. If a single threshold 
pulse be applied to afferent fibers, then a complex 
wave with 3 peaks results. The first wave has a 
latency (to rising phase) of approx. 1 msec. and 
probably represents the activity of a collateral 
from afferent fiber to central cerebellar nuclei, 
thence out brachium conjunctivum. The effect 
of repetitive shocks on this by-pass of cerebellar 
cortex is being studied. The second wave, with 
latency of approx. 2.5 msec., is interpreted to 
represent the activity of impulses passing through 
the cerebellar cortex. Rarely, the second wave 
has a notch on descending limb, the origin of which 
has not been identified. The third wave, with 
latency of 8-10 msec., probably indicates activity 
of relay systems through the reticular formation. 
Occasionally a wave of opposite sign appears 
between second and third waves. The effect of 
various drugs on these waves is being investigated. 


Action of meperidine during labor. FRANKLIN F. 
Snyper. Depts. of Obstetrics and Anatomy, Har- 
vard Univ., Boston, Mass. 

Meperidine exerts a definite influence upon the 
outcome of labor in rabbits following administra- 
tion at the time of parturition. Increase in the 
incidence of stillbirths and increase in the occur- 
rence of prolonged labor afford evidence of the 
effect upon the uterine expulsive mechanism. 
Observations on the spontaneous birth of 650 
rabbit fetuses following meperidine show clearly 
that increase in the dosage increases the risk of 
death for the fetus during expulsion through the 
birth canal. Thus, following a single injection of 
40 mg/kg. of meperidine subcutaneously at the 
time of labor, 30 or 31 days, fetal mortality in- 
creased to 15%, or definitely greater than that 
noted in uninjected controls; and labor was pro- 
longed for a period of hours or days in 11% of the 
animals. At a total dosage level three times as 
great, i.e. three injections of 40 mg/kg. in the 
course of 24 hours, further increase in stillbirths 
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was noted, amounting to 27%; and in 23% of the 
animals labor was prolonged. The rapid escape 
of meperidine from the maternal circulation into 
the fetus is demonstrable by direct observation 
of breathing fetuses within the unopened uterus 
following laparotomy in a saline bath. Fetal re- 
spiratory movements are strikingly depressed or 
temporarily abolished immediately after intra- 
venous injection of 5 mg/kg. of meperidine into 
the mother. Recovery from the respiratory depres- 
sion is noted, but prolongation of the period of 
depression is observed after repeated doses of 
the drug. (Aided by Research Grant, U. 8. Public 
Health Service.) 


Comparative metabolism of neural regions and 
cells. J. SNypeR,* L. G. ABoop anp R. W. 
GERARD. Dept. of Physiology, Univ. of Chicago, 
Chicago, Ill. 

Separated grey cortex is some 50% more active 
metabolically than is cord white (ABooD AND 
GERARD, Federation Proc. 10: 3, 1951, and Am. J. 
Physiol., in press). Rat cortex can be sliced into 
0.2 mm. sheets; and a plexiform layer, a purkinje 
layer, and a layer of white matter can be sepa- 
rated. The latter exhibits oxidation, glycolysis and 
other metabolic rates a third lower than the other 
two. Each layer can be further dissected into a bit 
of microglia (plexiform), pyramidal neurones (pur- 
kinje), neuroglia (purkinje or white) or fiber 
tracts (white). Despite differences in cell popula- 
tion, single bits (about .1-.2 mg.) gave Qo, values 
of 10-12 and Q¢6, values of about 40—figures in 
agreement with findings in tissue culture. Supra- 
optic and paraventricular nuclei, isolated by dis- 
section under the microscope, showed respiratory 
and glycolytic activity comparable to other hy- 
pothalamic regions. Results on the amount of 
intracellular localization of enzymes, by chemical 
or histochemical methods, will be reported. Pre- 
liminary results, e.g. confirm E. Sharrer’s evidence 
of a high phosphatase activity in these neurocrine 
cells; while succinic dehydrogenase is seen histo- 
chemically to be uniformly distributed in all 
neurones and glia examined, and in the cytoplasm 
(mitochondria). (Supported by ONR contract.) 


New method of inducing repeated short bursts of 
ventricular cardiac arrhythmias in dog. A. So- 
KALCHUK, R. E. DatLtey anv J. N. CROWDER 
(introduced by J. W. Stutzman). Research and 
Development Div., Smith, Kline and French Labs., 
Philadelphia, Pa. 

Dogs are anesthetized with a thiopental-barbital 
mixture. Caffeine sodium benzoate, 100 mg/kg., 
is injected intramuscularly. Left chest is opened 
under interrupted positive pressure (reasonably 
constant source) artificial respiration (maintained 
at a rate of 60-70/min.). A critical level of hypoxia 
is achieved; i.e. volume exchange is reduced to 
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such a point that minimal, continuous, reflex 
muscular attempts of respiration are just pro- 
duced. Atelectasis should be promptly corrected 
if it occurs. Mean arterial blood pressure and 
muscular attempts at respiration are recorded. 
The ECG is continuously observed on a cathode- 
ray oscilloscope; controls and significant changes 
are permanently recorded. Both control and test 
animals are challenged every 5-10 minutes with a 
selected dose of epinephrine intravenously. Myo- 
cardial irritability threshold is assigned to that 
dose of epinephrine that produces a definite but 
short (5-10 beats) burst of idioventricular rhythm. 
This threshold remains reasonably constant for 
2- to 3-hour periods. Antiarrhythmic agents cause 
marked elevations in threshqld of myocardial 
irritability as indicated by multiple increases in 
control dose of epinephrine required to elicit a 
threshold response. By this method, doses of 
0.5-5.0 mg/kg. intravenously of ‘Dibenzylene’ 
(n - (phenoxyisopropy]) - N - benzyl - chlorethy]- 
amine) and doses of 50 mg/kg. intravenously of 
procaine amide produce comparable elevation of 
the epinephrine induced arrhythmia threshold. 
The brief duration of action of procaine precludes 
an accurate determination of peak degree of activ- 
ity; however, significant degrees of protection are 
observed in doses of 2.5-5.0 mg/kg. intravenously. 


Energy relations in human red cell cation trans- 
port. A. K. Sotomon (introduced by A. Barrp 
Hastings). Biophysical Lab., Harvard Med. 
School, Boston, Mass. 

From unpublished measurements of the chlo- 
ride concentration in red cell and plasma at equi- 
librium, the estimated potential inside the red 
cell is —9.9 mv relative to the plasma. Using this 
figure, and the red cell and plasma Na and K con- 
centration (red cell K, 94.2 mEq/l. cells; ex- 
changeable Na, 6.29 mEq/I. cells; plasma K, 4.65 
mEq/1.; plasma Na, 143.6 mEq/I. plasma; red cell 
water, 66.1%; plasma water, 93.5%) it can be 
calculated that at 37°C. AF is 1640 cals/mol. for 
the entrance of K, and —1720 cals/mol. for the 
entrance of Na. These calculations assume that 
the activity coefficient inside the cell is equal to 
that outside. If it is further assumed that energy 
is only consumed by the inward transport of K 
and the outward transport of Na (and that no 
energy is made available from the outward K 
transport and the inward Na transport) an ap- 
proximate figure for the energy required to main- 
tain the cation flux can be obtained. Since 1.67 
mEq. K and 3.08 mEq. of Na are transported 
through the cell wall/hour/liter of cells, 2.8 cals/ 
hour are required for the K transport and 6.0 for 
the Na, making a total of 8.8 cals/liter of cells/ 
hour. Since 2.33 mm. glucose are consumed/hour/ 
liter of red cells there is provided (on the basis of 
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48,000 cals/mol. available from the anaerobic me- 
tabolism of glucose) 110 cals/hour/liter of red 
cells. In other words of the 48,000 cals/mol. avail- 
able from glucose metabolism, only about 3800 
cals/mol. are required for cation flux. 


Distribution of injected radioactive Menadione 
P. F. Sotvonuk,* L. B. Jacques anp J. W. T. 
Sprnks.* Depts. of Physiology and Chemistry, 
Univ. of Saskatchewan, Saskatoon, Canada. 

One mg. and 0.1 mg. doses of 2-methyl-1,4- 
naphthoquinone (Menadione) labeled with C4 
in the methyl] group were injected intramuscularly 
into mice. The animals were sacrificed at intervals 
up to 30 hours and the tissues were examined for 
radioactivity. Forty per cent of the injected activ- 
ity left the site of injection in 15 minutes. The 
activity in the blood never exceeded 1% of the 
total amount injected. About 60% of the amount 
injected was excreted in the urine within 3 hours. 
The activity in the bile and intestine reached a 
maximal value of about 5% of the total in 2-3 
hours. No activity could be detected in the ex- 
pired air. The liver, muscles, bone, skin and other 
organs showed activities that were at no time more 
than a fraction of 1% of the total amount injected. 
These results were in contrast to previous work 
from these laboratories which showed that radio- 
active dicumarol is concentrated in the liver. 
Blood fractionation studies showed that the blood 
activity was associated with the erythrocytes, 
the white cells plus platelets and the albumin 
fraction. Similar results were obtained with chole- 
cystonephrostomized dogs. Chromatographic 
studies of the urine from the injected mice re- 
vealed the presence of 1 radioactive product in 
fresh urine and 2 radioactive products in old urine 
or urine which had been heated with acid. 


Method for separate collection of urine from kid- 
neys of the trained dog. MERRILL P. SPENCER 
(introduced by J. Maxwe uu Litre). Dept. of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Win- 
ston-Salem, N.C. 

This report describes a simplified procedure for 
the separate and simultaneous collection of urine 
from both kidneys of the dog. This method was 
developed for use with clearance techniques to 
study the differences between innervated and 
denervated kidneys of a trained animal over an 
extended period. Catheters made of non-irritating 
metal tubing, 1-mm. internal diameter and about 
5 em. in length are joined to a plastic tubing of 
the same diameter and 30 cm. in length. A 20- 
degree bend is made in the center of the metal 
tube and 6 holes drilled near the end opposite the 
plastic tubing. A guide is then made for each 
catheter from no. 4 ureteral catheters containing 
wire stilettes to produce rigidity. Female dogs of 
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at least 12-kg. weight are used. After anesthesia 
each ureter is approached from a costo-vertebral 
angle. After incising it, the metal portion of the 
catheter is passed into the renal pelvis. The guide 
attached to the other end of the plastic tubing is 
then passed down the ureter, into the bladder, 
out the urethra, and to the exterior. With gentie 
traction on the guide, the plastic portion of the 
catheter will then follow. The guide is then de- 
tached leaving an artificial channel from the renal 
pelvis. The ureter is tied about the metal portion 


. of the catheter and the incision closed. 


The clear phase of superprecipitation reaction. 
S.S. Sprcer. Natl. Insts. of Health, U. S. Public 
Health Service, Bethesda, Md. 

The contractile precipitation of actin and myo- 
sin from colloidal suspension by adenosinetri- 
phosphate (ATP) (Szent-Gyérgyi’s superprecipi- 
tation) has been studied. Upon addition of ATP 
the turbid suspension forms a clear colloidal solu- 
tion which subsequently yields to contractile 
precipitation. The clearing occurs at high and the 
precipitation and contraction occur at low ATP 
concentration. Factors enhancing the relative 
effectiveness of the ATP in causing clearing in- 
clude high ionic strength, presence of Mg, or ab- 
sence of Ca. Whereas Mg at pu 6.8 decreases 2 
times the amount of ATP required to cause con- 
traction, it reduces 20 times the nucleotide needed 
for clearing. In the presence of Mg the ATP re- 
quirement for clearing varies with pH having a 
maximum at about pH 6 and a minimum at pH 7, 
and increasing again from pH 7 to 8.5. This curve 
corresponds rather well to the pH curve of the 
ATP-ase activity of the solution. The two zones of 
high ATP requirement for clearing also correspond 
roughly with acid and alkaline zones of isoelec- 
tric precipitation of actin-free myosin. Inorganic 
pyrophosphate induces precipitation and contrac- 
tion in an actomyosin solution rendered clear by 
ATP in the presence of Mg. This contraction co- 
incides with the drop from px 7 to 6 brought about 
by the formation of a complex between pyrophos- 
phate and Mg. The pu for the maximum or mini- 
mum ATP requirement for clearing increases as 
the ionic strength decreases, indicating adsorption 
of anions by actomyosin. Anion adsorption is also 
indicated by the finding that both the upper and 
the lower limit of ionic strength where good con- 
traction occurs increases as the pH decreases. 


Role of the spinal cord in regulation of decerebrate 
spasticity in the cat. James M. SpraaukE (intro- 
duced by L. B. FLExner). Dept. of Anatomy, 
Univ. of Pennsylvania, Philadelphia. . 
Decerebrate spasticity can be restored to atonic, 

deafferented limbs by ipsilateral ablation of the 

medial cortex of anterior cerebellar lobe, by con- 
tralateral ablation of the fastigial nucleus, and 
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by transection of thoracic spinal cord. The cord 
effect, first demonstrated by Stella (1944), is 
shown by us to occur after ablation of anterior 
lobe of cerebellum and/or bilateral section of 
vestibular nerves. This restoration of spasticity 
to atonic, deafferented limbs is due to an intrinsic 
spinal mechanism. Its effect is not reproduced by 
section of the lumbosacral dorsal roots. It is 
identical with the Schiff-Sherrington effect de- 
scribed by Ruch (1936), (i.e. facilitation of foreleg 
extensors and inhibition of flexors in decerebrated 
cat, following postbrachial cord transection). Lo- 
calization of the Schiff-Sherrington mechanism is 
revealed by marked ipsilateral extensor facilita- 
tion developed when decerebraticn is preceded by 
chronic hemisection at T 13. No change is present 
after hemisection in lower lumbar segments or 
after hindleg deafferentation. The cells involved 
are those described by Cooper and Sherrington 
(40) in the lumbar ventral gray matter (L1-L6). 
This spinal mechanism is thus independent of 
other facilitating systems: stretch reflex, laby- 
rinths and cerebellum. Its primary importance is 
further emphasized by its ability to restore de- 
cerebrate spasticity to forelegs previously ren- 
dered hypotonic by cerebellar ablation and de- 
struction of Deiter’s nuclei. It reveals itself of 
equal importance to the bulboreticular formation 
in the regulation of foreleg spasticity. 


Squid rhodopsin. Rospert C. C. Sr. GrorGe,* 


Jonas M. Go.pstonE* AND GEORGE WALD. 

Biological Labs., Harvard Univ., Cambridge, Mass. 

The light-sensitive pigment of the squid retina, 
like vertebrate rhodopsin, has three absorption 
bands, a, 8 and y, with maxima at 490, 365 and 279 
mu. Like vertebrate rhodopsin, it yields lumi-rho- 
dopsin on irradiation; and this is converted in the 
dark to meta-rhodopsin, with an a-band at 492 
mu (St. GEoRGE AND Wa.p. Biol. Bull. 97: 248, 
1949). Meta-rhodopsin is in equilibrium with a 
mixture of retinene; and the protein opsin. This 
equilibrium lies far over toward meta-rhodopsin 
below px 6.5, and far over toward retinene and 
opsin above pH 10. Some basic group of opsin ap- 
pears to be involved, possessing a pk about 8.5, 
suggesting an —NH- or —SH group. The equilib- 
rium is displaced toward meta-rhodopsin also by 
cooling, showing that the formation of meta- 
rhodopsin from retinene and opsin is exothermic. 
The aldehyde group of retinene apparently is 
bound in meta-rhodopsin, since the latter is not 
attacked by hydroxylamine, a reagent which 
reacts almost instantly with retinene to form the 
aldoxime. In addition to the processes described, 
squid rhodopsin and its products decay irrevers- 
ibly to retinene and protein. Below 15°C., this 
last reaction is almost negligible; but above 23°C. 
it goes rapidly. (This investigation was supported 
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in part by the Medical Sciences Division of the 
Office of Naval Research.) 


Effects of adrenal steroid compound F in depan- 
creatized, cholesterol-fed cockerels. JEREMIAH 
STaMLER. Cardiovascular Dept., Med. Research 
Inst., Michael Reese Hosp., Chicago, Ill. 
Pancreatectomy in chicks has no influence on 


blood glucose or lipid levels. When adrenal corti- 


cal extract is given to these birds, a marked acute 
hyperglycemic response occurs (Proc. Soc. Exper. 
Biol. Med. 75: 803, 1950); lipid levels are unaf- 
fected. The present study was undertaken to cor- 
relate these phenomena by an analysis of the acute 
and chronic effects of compound F in cholesterol- 
fed, depancreatized cockerels. Twenty 8-week-old _ 
depancreatized cockerels were- divided into 2 
groups, both fed a mash supplemented with 4% 
cholesterol and 5% cottonseed oil. One group re- 
ceived a daily injection of compound F (1-2 mg.). 
Unlike cortisone, this adrenal steroid was highly 
active in such small doses in chicks. It intensified 
cholesterol-induced lipemia (lactescence) and hy- 
percholesterolemia (1502 vs. 692 mg.%), effected 
a fall in plasma Na (149 vs. 162 mEq/I.), and a 
marked retardation of growth (942 vs. 1824 gm. 
body weight at autopsy). Further, compound F 
induced a chronic insulin-resistant hyperglycemia 
(410 vs. 239 mg.%), with glycosuria in some birds. 
Hence, depancreatized chicks given compound F 
exhibit a steroid diabetes with significant altera- 
tions in cholesterol and lipid metabolism. 


Relation of aortic pulse pressure curves both to 
left ventricular stroke volume and to output at 
every instant of systole. Isaac Starr, T. G. 
ScHNABEL, JR.,* R. L. Mayocx* ano J. H. 
Austin. Depts. of Therapeutic Research and 
Medicine, Univ. of Pennsylvania, Philadelphia. 
Simulating systole in cadavers at necropsy 

(Circulation 1: 1073, 1950) we secured simultaneous 

records of cardiac output, aortic arch and periph- 

eral blood pressures at each instant. Such data, 
secured in 63 systoles in 7 cadavers in which 
systolic force, cardiac output, resistance and 
aortic elasticity varied widely, have now been 
analyzed. The contours of simultaneous aortic 
pressure and cardiac output curves are related; 
the latter has many features in common with the 
integral of the former, and an empirical base line 
correction improves our ability to estimate one 
from the other. f pdt from the beginning of the 
systolic rise to the dicrotic notch is related to 
total stroke volume by a family of curved regres- 
sions each corresponding to a different aortic 
elasticity and so to a pulse wave velocity. Our 
preliminary general formula is: Total stroke vol- 

ume = body surface area/1.63 [77 log. [ pdt —2.73 

pulse wave velocity —15.5], the units being cc., 

sq. m., mm. Hg sec., and m/sec., respectively. 
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The data needed to apply this formula in the clinic 
can readily be secured by the use of small plastic 
tubes (Am. J. Physiol. 159: 585, 1949) and Lilly 
manometers. The method’s absolute accuracy is 
still under investigation. (This investigation is 
supported by a research grant from the National 
Heart Institute of the National Institutes of 
Health.) 


Thrombocytopenic effect of normal plasma. Mario 
STEFANINI AND Jyoti B. CHATTERJEA (intro- 
duced by JosepH H. Pratt). Blood Research Lab., 
New England Center Hosp. and Dept. of Medi- 
cine, Tufts College Med. School, Boston, Mass. 
Normal citrated compatible human plasma was 

administered to 15 healthy individuals in approxi- 

mate volume of 4 ml/kg. weight in adults and 6 

ml/kg. weight in children, at average speed of 10 

ml/minute. In 13, the platelet count dropped 

to 60-40% of the original value within 1 hour and 
returned to normal within 3-12 hours. Responsive 
subjects reacted equally to administration of 
plasma from different donors. No changes of the 
hemostatic mechanism were observed, no hemor- 
rhagic manifestations appeared. Minor reactions 
occurred in 2 subjects (fever, urticaria) during 
the administration of plasma, but failed to influ- 
ence the degree of thrombocytopenia induced. 
Microscopic observations of dry and wet prepara- 


tions did not show clumping of platelets, but 
large, bizarre thrombocytes were ordinarily ob- 
served during the phase of recovery. The plasma 
administered appeared perfectly compatible by 
standard methods and, in vitro, recipient’s serum 
failed to agglutinate or lyse the donor’s platelets. 
When responsive subjects received: a) ordinary 


sodium citrate-dextrose solution (ACD); )b) 
washed red blood cells; c) their own plasma, no 
drop in platelets occurred. Heparinization of re- 
cipient, passage of plasma through Seitz filters, 
storage of plasma at 4°C. for 21 days did not pre- 
vent the phenomenon. This, however, failed to 
occur when we administered plasma decalcified 
by passage through cation-exchange resin IRC-50 
and subsequently treated with Ca;(PQ,)2 gel. 
Properties of the factor responsible for the throm- 
bocytopenic effect of normal plasma are being 
investigated and will be reported in detail. 


Effects of altitude and diet on the CO, content of 
flatus in man. F. R. Steccerpa, W. C. CLark* 
AND I. E. Danuor.* Dept. of Physiology, Univ. 
of Illinois, Urbana. 

It has been observed that when 300 cc. of room 
air are injected into the lower colon of man there 
is a progressive increase in the concentration of 
CO, as high as 40% in the collected flatus while 
going to simulated altitudes of 25,000 ft. More 
recently it has been noted that the collected flatus 
without dilution with room air may reach CO, 


FEDERATION PROCEEDINGS 


Volume 11 


concentrations of 80% within 10 minutes after 
reaching altitudes of 35,000 ft. Since these high 
concentrations of CO: are definitely above what 
could be explained on the basis of changes in 
diffusion equilibrium between body cells and the 
colon, other explanations for this gas must be 
sought. Experiments in progress indicate that the 
nature of the diet is a definite contributing factor. 
For example, low calorie—low residue diets show 
statistically significant differences in volume and 
CO, content of collected flatus compared with 
normal mixed unrestricted diets. By using 0, 
administered into the stomach, as a reference gas, 
it was noted that the transit time for this gas to 
pass from the stomach to the lower colon was 
significantly more prolonged with the low calorie— 
low residue diet. 


Effect of tobacco smoke on spontaneous activity 
of white rat. ArtHUR H. STernHaus, Pav. 
Scuuttz* anp Wiuuiam C. WiLson.* George 
Williams College, Chicago, Til. 

The spontaneous activity of white rats in freely 
revolving drums was determined in fresh air and 
in air filled at regular intervals during 12 hours of 
each day with cigarette smoke. The following con- 
clusions appear warranted: /) Rats exposed to 
cigarette smoke regularly ran about 30% less 
than rats in fresh air. 2) Rats exposed to smoke 
from cubebs (nicotine-free cigarettes) ran as much 
as rats in fresh air. 3) When identical tobacco 
with varying amounts of added nicotine (0.2%, 
0.5%, and 2.08%) was employed, the reduction 
of activity paralleled the nicotine content, the 
reduction being greatest with tobacco of highest 
nicotine content. 4) Castrated male rats (observa- 
tions limited to 2 rats) showed no difference in 
fresh or smoke-laden air. 5) After injection of 
testosterone, castrated rats again reacted to smoke 
laden air as do normal males. 


Experimental hypothalamic ‘hyperphagia’ and ‘hy- 
podipsia.’ J. A. F. SrevENSON AND D. Monte- 
MURRO.* Dept. of Physiology, Faculty of Medi- 
cine, Univ. of Western Ontario, London, On- 
tario, Canada. 

Observations of food and water intakes, urine 
output, body weight, and organ weights at au- 
topsy, in a cat, followed for over a year after pro- 
duction of bilateral hypothalamic lesions, will be 
reported. The lesions, produced using a stereo- 
taxic instrument, resulted in an increased food 
intake and obesity, as compared with the pre- 
operative state and a control animal. However, 
hypothalamic ‘hypodipsia,’ which results from 
apparently similar lesions in the rat, was not 
present. Gonadal atrophy, which frequently fol- 
lows such lesions in the rat, was observed in the 
cat. The histological localization of the hypo 
thalamic lesions which produced ‘hyperphagia’ 
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in the cat and ‘hyperphagia’ and ‘hypodipsia’ in 
the rats will be described. 


Blood proteins of Cryptochiton stelleri. Doris 
SrewartT,* WALTER DANDLIKER* AND ARTHUR 
W. Martin. Depts. of Zoology and Biochemistry, 
Univ. of Washington, Seattle. 

Both the relative proportion of the various pro- 
teins and the total protein concentration in the 
blood of this animal may vary considerably from 
one individual to another. The range of total 
protein ordinarily found is from about 1-3%. The 
sedimentation diagrams of whole blood usually 
show three peaks which spread more rapidly than 
can be accounted for on the basis of diffusion. The 
fastest moving boundary spreads very rapidly and 
was not measured. At a protein concentration of 
1.2% the values of s2,. for the slow and medium 
boundaries are roughly 16 and 49 S. Electropho- 
retically, three peaks are obtained from whole 
blood in phosphate buffer at pH 7.3 and [/2 0.2. 
These comprise about 20, 60 and 20% of the total 
protein with mobilities of about —4, —5 and —8 
X 10 em.? volt“ sec.—! at a protein concentration 
of 0.7%. Areas and mobilities alike were measured 
on the descending boundary. Fractionation of 
the blood yields a blue protein material which 
gives one major sedimentation peak and corre- 
sponds to the medium-sized component in whole 
blood. Electrophoresis of this fraction showed two 


peaks, 85% and 15%. The former corresponds to 
the peak of mobility of —& X 10°. The absorp- 
tion spectrum at 1 atmosphere oxygen shows a 


detectable maximum at about 5500 A. and a larger 
one at 3500 A. This major component we believe to 
be hemocyanin, the roles of the other proteins are 
unknown. (Project supported by ONR) 


‘Veriloid’ and cevadine on propulsive motility of 
the small intestine in dogs. J. CLirrorp STIcK- 
NEY, Davip W. NorTHRUP AND Epwarp J. VAN 
LiERE. Dept. of Physiology, School of Medicine, 
West Virginia Univ., Morgantown. 

Propulsive motility of the small intestine was 
determined by giving 30 cc. of a 10% charcoal 
suspension in 10% gum acacia in water by stomach 
tube to adult dogs, unanesthetized and fasting. 
Five minutes later 5 ug/kg. ‘Veriloid,’ 20 ug/kg. 
cevadine or saline was given intravenously. Thirty 
minutes after intubation the dogs were sacrificed 
in order to determine the distance the charcoal 
mixture had traversed the intestine. In 10 dogs 
given ‘Veriloid’ 38.6% of the small intestine was 
traversed as compared with 71.5% in 11 controls 
(given saline). The difference: 32.9% is statisti- 
cally significant at less than the 1% level. The per- 
centage of the small intestine traversed in 10 dogs 
given cevadine was 68.3%, which is not signifi- 
cantly different from the control value. 
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A systematic error in infrared analysis for carbon 
dioxide in respiratory gas mixtures. RicHARD 
W. Stow (introduced by Epwarp J. BAupgs). 
Mayo Fndn., Univ. of Minnesota, Rochester. 
With the use of an infrared analyzer for deter- 

minations of CO: in concentrations of about 5 

vol.% in mixtures containing various proportions 

of O2 and Ne, a systematic error of around 0.5 

vol.% has been encountered. The basis of the 

analysis is a measurement of the infrared absorp- 
tion by carbon dioxide present in the sample. 

A radiation detector is employed which is sensitive 

only in the spectral regions where CO: absorbs. It 

is similar in principle to the detector used in the 

Luft analyzer. The absorption cell for use in analy- 

sis of respiratory gas has a thickness of 0.5 mm, ~ 

and a volume of 0.1 ml. This systematic error is 
due primarily to differences in the intensity of 
infrared absorption by COs, depending on the 
proportions of other gases present in the sample. 

The error is larger at a total gas pressure of 0.1 

atmosphere than at 1 atmosphere. It is decreased, 

but not eliminated, by dilution of the sample 

with a nonabsorbing gas. When cells of 0.12-8 

mm. thickness are used, the error increases from 

0.4-0.8 vol.%. (Work carried out in the Section of 

Biophysics and Biophysical Research, Mayo Clinic 

and Mayo Foundation, under the direction of Dr. 

Edward J. Baldes.) 


Protection of mice against irradiation by dog 
plasma and spleen perfusates. Aanes N. 
Stroup* anp AusTIN M. Brugs. Div. of Biologi- 
cal and Medical Research, Argonne National 
Lab., Chicago, Ill. 

Dog plasma, administered intravenously in max- 
imal doses (0.5 ml. diluted with 0.5 ml. White’s 
solution) protects mice partially against 800 r 
x-ray when given immediately before irradiation. 
This material is somewhat toxic to mice. By in- 
cubating the blood from which the plasma is ob- 
tained or by perfusing it through the spleen of 
the same dog for 5-6 hours, it loses its toxicity but 
retains its protective potency. Intraperitoneal 
administration under the same conditions is in- 
effective, as is intravenous injection immediately 
following irradiation. Although the amount of 
plasma is sufficient to cause a great increase in 
plasma volume during irradiation, corresponding 
dosages of beef plasma albumin have no effect. 
White’s medium perfused through the normal dog 
spleen is inactive. If the spleen has been lead- 
protected while the dog was irradiated with 450 
r x-ray, however, perfusion of this organ with 
White’s medium yields a very active perfusate. 
This perfusate is likewise effective only when 
injected before irradiation. 


Changes in resistance to pulmonary blood flow 
due to altering the inspired gas tensions. R. C. 
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Stroup* anp H. Raun. Dept. of Physiology and 
Vital Economics, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N.Y. 
Pulmonary resistance was calculated as the 
pressure drop between the pulmonary artery and 
vein divided by the rate of blood flow. Measure- 
ments were obtained on nembutalized (28 mg/kg.) 
dogs with catheters in the main pulmonary artery 
and vein. Pressures were determined by means of 
saline manometers. Blood flow was measured by 
the Fick method. Control determinations were 
made while the dog breathed room air. In none of 
the dogs did the breathing of the test gas mixtures 
cause a significant change in the pulmonary venous 
pressure. Five dogs showed no change in resist- 
ance while for 22 dogs the calculated resistance 
increased 25 and 48%, respectively, breathing 8 
and 15% Os, and decreased 11% with 30% Os. 
Five dogs breathing 5% CO2-25% O2-70% N2z 
showed no significant resistance change. Three 
dogs which showed an increased resistance with 
low oxygen were sympathectomized from the 
middle cervical ganglia through T-9. Three weeks 
after the operation all failed to show an increase 
in resistance with low oxygen. The lack of resist- 
ance change in some of the dogs breathing low 
oxygen may be due to the depth of anesthesia. 
In unanesthetized dogs with indwelling tubes in 
the pulmonary artery it was found that the pul- 


monary arterial pressure increased about 100% 
when 8% oxygen was breathed. One of these dogs 
had previously failed to show this response under 
Nembutal anesthesia. 


Blood and urinary sugar levels after intravenous - 


infusion of glucose, fructose and invert sugar 

in human subjects. Inw1n Strus,* W. R. Bsst,* 

EvELYN Marex* anv M. I. Grossman. U. S. 

Army Med. Nutrition Lab., Chicago, Iil. 

Nine normal adult male fasting subjects each 
received, on separate days, intravenous infusions 
of 10% solutions of glucose, fructose and invert 
sugar. The rate of infusion was 1.5 liters in 3 
hours for glucose and 3 liters in 3 hours for fructose 
and invert sugar. The highest total blood sugar 
levels were 187.4 + 9.62 (S.E.) mg.% for the glu- 
cose infusion, 190.7 + 8.83 for fructose and 242.0 + 
21.12 for invert sugar. The highest blood fructose 
levels were 92.0 + 10.32 mg.% for the fructose 
infusion and 51.1 + 5.37 for invert sugar. The per- 
centage losses of infused sugar in the urine over 
a 5-hour period were 1.52 + 0.46 for glucose, 6.81 
+ 0.28 for fructose and 5.90 + 0.73 for invert sugar. 
The mean percentages of urinary sugar excreted 
as fructose were 87.7 for the fructose infusion and 
49.9 for invert sugar. The volumes of urine for the 
5-hour period after beginning the infusion were 
1493 + 35 for glucose, 2290 + 296 for fructose 
and 2475 + 598 for invert sugar. It is concluded 
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a) that under the conditions of this study invert 
sugar is not utilized at twice the rate of glucose, 
in contrast to the findings of Weinstein (Med. 
Ann. Dist. Columbia 20: 186, 1951) who infused 
smaller total amounts of sugar, and 6) that 
fructose and invert sugar show approximately 
the same percentage urinary loss. 


Effect of experimental hypothyroidism upon gas- 
tric secretion in the rat. Davip Sun,* Harry 
Saay, HerMan SipLet* anp Marcot Grven- 
STEIN.* Fels Research Inst., Temple Univ. 
School of Medicine, Philadelphia, Pa. 

Using the rat preparation developed in our 
laboratory (Gastroenterology 5: 43, 1945) we stud- 
ied the effects of experimental hypothyroidism 
upon gastric secretion. Animals weighing 90 to 
1100 gm. were subjected to thyroparathyroidec- 
tomy and mock thyroparathyroidectomy. Six to 
8 weeks later after proper starvation the pylorus 
was ligated, the stomach lavaged with saline and 
emptied completely. Four hours later, the animal 
was sacrificed and the gastric contents were col- 
lected quantitatively. These were measured and 
analyzed for free and total acidity, px, peptic 
concentration and activity when enough material 
was available. Blood samples were collected and 
analyzed for cholesterol, calcium and phosphorus. 
In some cases, we had to pool blood specimens to 
permit all of these determinations. Volume of 
secretion and output of total acid per 100 gm. 
body weight were calculated. The whole tissue 
mass in the region of the thyroid was subjected 
to serial section and examined microscopically 
for thyroid fragments. Results showed that there 
was a definite decrease in the volume and output 
of total acid in the completely thyroparathyroid- 
ectomized animals as compared with those of the 
mock thyroparathyroidectomized and unoperated 
controls. These animals in which small fragments 
of thyroid were found showed no significant change 
in volume and output of total acid. In another 
group of animals radioactive iodine was injected 
intraperitoneally in an effort to destroy the thy- 
roid tissue only. In a third group the effect of 
thiouracil was investigated. The results will be 
compared with those of thyroparathyroidectom- 
ized and control animals. 


Enlargement of the liver following whole body 
X-irradiation. HELEN SupPLEE AND CeEciL EN- 
TENMAN (introduced by JaMEs M. D. Oxmstep). 
Biochemistry Branch, Biological and Med. Sci- 
ences Div., U. S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

A marked increase in liver size has been observed 
in adult female Sprague-Dawley rats subjected 
to large doses of total body x-irradiation. With 
doses ranging from 400-500 r the liver weights at 
48 hours postirradiation were 18-60% above their 
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respective fasted unirradiated controls. The liver 
enlargement is not due to edema or to the exces- 
sive accumulation of lipids. The increase in liver 
mass occurred rapidly following irradiation, a 
significant increase being noted as early as 6 hours 
following a dose as low as 550 r. At all doses studied 
the maximum increase in liver mass had occurred 
by approximately 24 hours postirradiation. At a 
total dose of 1200 r given at dose rates of 6.8, 24.6, 
82, and 210 r/minute, no significant differences in 
the extent of enlargement were noted. Adrenalec- 
tomy performed immediately before irradiation 
with 1200 r did not prevent liver enlargement. 
At the same total dose cysteine (950 mg/kg.) in- 
jected intravenously just before irradiation was 
also ineffective. Liver enlargement was noted in 
young and old rats, both male and female. 


Effect of acute changes in glomerular filtration 
rate on water and electrolyte excretion. A. 
SurTSHIN, C. B. MuELLER* aNnp H. L. WHITE. 
Depts. of Physiology and Surgery, Washington 
Univ., St. Louis, Mo. 

Unanesthetized dogs with explanted ureters 
and one kidney chronically denervated have equal 
urinary excretions of water, sodium, potassium, 
inulin and PAH from the two kidneys during water 
diuresis. The PAH and inulin clearances are un- 
changed from those existing before denervation. 
There is no preferential excretion of injected so- 
dium chloride by either normal or denervated 
kidney. With pain, some animals show greater 
fall in PAH and inulin clearances in the normal 
than in the denervated kidney. Deep ether anes- 
thesia and, to a lesser extent, deep pentobarbital 
anesthesia produce fall in PAH and inulin clear- 
ances in the normal kidney, with less or no fall in 
the denervated. Acute falls in inulin clearance are 
accompanied by greater homolateral falls in so- 
dium and water excretions. There is no detectable 
renal sympathetic tone in normal, resting unanes- 
thetized dogs. 


Weight and water comsumption of X-irradiated 
rats. KE. Surron* anp L. F. Nims. Biology Dept., 
Brookhaven Natl. Lab., Upton, L. I., N.Y. 

Rats fed ad libitum after x-irradiation lose 
weight for a period of time proportional to the 
dose of x-rays received. The time required to 
regain the weight lost since the day of irradiation 
is a linear function of the dose to about 600 r, 
and the effects of dose increments as small as 50 r 
can be detected. Fasted irradiated rats lose weight 
after the first day or so slightly faster than do 
fasted controls. The water consumption of ir- 
radiated rats is greater during the first 24 hours 
than in control rats. A second period of increased 
water consumption occurs in fed irradiated rats 
Which is apparently associated with recovery. 
(Research carried out at Brookhaven National 
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Laboratory under the auspices of the U. S. Atomic 
Energy Commission.) 


Manual artificial respiration in rats and guinea 
pigs. Henry E. Swann, Jr.,* Peter V. Karpo- 
VICH AND Davip B. Diu. Chemical Corps Med. 
Labs., Army Chemical Center, Md., and Spring- 
field College, Springfield, Mass. 

Manual artificial respiration was studied in 
rats and guinea pigs after immersion in fresh 
water. Survival from drowning was not affected 
by manual artificial respiration. Possible causes 
of this ineffectiveness were ventricular fibrilla- 
tion, hemolysis and associated plasma potassium 
changes, rigor mortis of thoracic muscles, and 
obstruction of the air-ways. No fibrillation was_ 
found in animals even 8 minutes after beginning 
of submersion. Hemolysis was slight, hemoglobin 
in plasma ranging from 5 to 22 mg.% in rats bled 
while nembutalized and from 24 to 131 mg.% in 
rats bled after drowning. Corresponding plasma 
potassium ranges were 4.5 to 8 mEq/. in controls 
and 5.5 to 9 mEq/I. in others. These slight changes 
cannot account for death of drowned rats. The 
lungs and trachea of drowned rats and guinea pigs 
were filled with froth and fluid. Manual artificial 
respiration failed to move air into or out of 
drowned animal lungs. Animals, in which respira- 
tion was stopped by trauma, had adequate pul- 
monary ventilation initially. This decreased by 
nine-tenths within 2 minutes and was zero at the 
end of an hour. Thoracic ventilation was large 
and remained undiminished for 22 hours. Thus, 
rigor mortis of thoracic muscles is not a cause of 
the ineffectiveness. It is concluded that the in- 
effectiveness of artificial respiration in reviving 
rats and guinea pigs from drowning depends on 
obstruction of air-ways with froth and fluid. 


Distribution of fixed carbon. Rospert W. Swick, 
Dona.p L. BUCHANAN AND AkrIRA NaKAoO (intro- 
duced by THEopoRE N. TaumiIsIAN). Div. of 
Biological and Med. Research, Argonne Natl. 
Lab., Chicago, Ill. 

Rats and mice on stock diets were continuously 
exposed to air containing a constant low partial 
pressure of C'‘O.. This maintained an unchanging 
specific activity (s.a.) within the CO2-bicarbonate 
pool of the animal. Within 2 weeks the radioactiv- 
ity of the total liver carbon reached a constant 
level. This constant s.a. was also found in the 
livers of mice born and raised in this labeled at- 
mosphere. Such agreement was evidence that the 
total fixed carbon of the liver had become iso- 
topically saturated. Therefore, a survey of the 
distribution of C in this tissue should quanti- 
tatively mirror the true distribution of CO.- 
derived carbon in the natural state. Approxi- 
mately 3% of the total liver carbon was derived 
from CO:. About 70% of the fixed carbon was 
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found in protein, 12% in carbohydrate, 5% in 
lipids and 1% in a crude nucleic acid fraction. 
‘Only 4% of glycogen carbon and 1.4% of glycerol 
‘carbon represented fixed carbon. About 1% of the 
carbon in the unsaponifiable lipids and much less 
in the fatty acids was derived from CO:. Nearly 
80% of the fixed carbon in protein was in a-car- 
boxyl groups of amino acids. While 73% of the 
guanidino carbon of arginine was derived from 
CO:, the ornithine moiety was practically devoid 
of fixed carbon. Other essential amino acids 
examined and tyrosine contained essentially no 
fixed carbon. As measured by these experiments 
the fixed carbon distribution differs considerably 
from that reported after isotope exposures of 
shorter duration. 


Pretreatment with cysteine in partial body X-ir- 
radiation. MARGUERITE N. Swirt, 8. Tom Ta- 
KETA AND Victor P. Bonp (introduced by J. S. 
THATCHER). U. S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

The effect of cysteine on morbidity and mortal- 
ity in each of two clinically distinguishable radia- 
tion syndromes, resulting from exposure of two 
mutually exclusive portions of the body, has been 
determined. The x-ray mortality curves obtained 
for rats irradiated with the abdomen only exposed 
indicate approximate LDs59 values of 1400 r for 
cysteine-pretreated animals (950 mg/kg. i.v.) and 
960 r for controls injected with equivalent volumes 
of 5% NaCl. The syndrome typical of abdominal 
irradiation in the rat (diarrhea, moderate weight 
loss, 4-5 day mean survival time) was observed 
in both groups. Among animals irradiated with 
the abdomen shielded, the x-ray LDs9 values ob- 
tained were approximately 3010 r for cysteine- 
pretreated rats and 1700 r for controls. Both 
treated and control animals exhibited the exuda- 
tive oral lesions, severe weight loss, absence of 
diarrhea and 11-12 day mean survival time char- 
acteristic of this type of partial body irradiation. 
In cysteine-pretreated animals, with either type 
of shielding, the severity of illness was identical 
to that seen in control groups exhibiting the same 
percentage mortality. The greater efficiency of 
cysteine protection in abdomen-shielded rats was 
even more strikingly demonstrated in another 
series of experiments in which x-ray dosage was 
held constant and cysteine dosage varied. The 
estimated x-ray LDio levels were used for both 
abdomen-exposed and abdomen-shielded animals; 
1150 r and 1850 r respectively. Under these condi- 
tions, 50% survival was obtained with 400 mg. 
cysteine/kg. in abdomen-exposed rats, and with 
50 mg/kg. in abdomen-shielded rats. 


Effect of vitamin B complex deficiency and of 
amino acid deficiency on chick liver ascorbic 
acid. JosEL SzEPSENWOL, Puyuus L. StrRoBEL* 
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AND Mary Hanson Partripce.* Depts. of Anat- 
omy and Biochemistry, Emory Univ. School of 
Medicine, Emory University, Ga. 

Four groups of 6-week-old chicks were main- 
tained for 4-6 weeks on diets deficient respectively 
in: 1) the vitamin B complex; 2) thiamine; 3) 
niacin; 4) essential amino acids. Basal ration no, 
240 of Kline et al. (J. Biol. Chem. 99: 295, 1932) 
was employed and the B vitamins were destroyed 
by 20-24 hours of autoclaving. Casein was omitted 
from the amino acid deficient diet, in which corn 
and middlings provided the dietary protein. For 
normal controls, chicks of the same age were main- 
tained on the basal ration adequately supple- 
mented with B vitamins. Each group consisted of 
16-24 animals. At the end of the experimental 
period, the chicks were sacrificed and the livers 
analyzed individually for ascorbic acid by the 
method of Roe and Kuether (J. Biol. Chem. 147: 
399, 1943). The mean ascorbic acid values for each 
group, in mg/100 gm. fresh liver, were as follows: 
controls, 38; B complex deficiency, 25; thiamine 
deficiency, 24; niacin deficiency 25; amino acid 
deficiency, 27. These results indicate that various 
states of nutritional deficiency impair the capac- 
ity of the chick either to synthesize ascorbic acid, 
or to store it in the liver. This is in agreement 
with similar findings reported in the literature 
for vitamin A, thiamine or riboflavin deficiency 
in the rat. 


Some properties of actomyosin strips of heart 
muscle. Max TarscHLER* AND R. J. BING. 
Dept. of Medicine and Physiology, Univ. of Ala- 
bama Med. School, Birmingham, Ala. 

Strips of heart muscle of 2 mm. diameter and 
3-4 em. in length were dissected from the ventricu- 
lar muscle of dogs. The muscle was washed for 
8 days in 50% glycerol according to Szent-Gy- 
orgyi. From this preparation, muscle fibers with 
a diameter of from .4 to .7 mm. diameter and a 
length of 2 cm. were dissected. The muscle was 
suspended in an isotonic solution with a cation 
composition identical to that of heart muscle. 
Isotonic and isometric contractions were recorded 
following the addition of .8% of the Na salt of 
ATP. On isometric contraction, the tension de- 
veloped, as well as the speed of contraction, was 
less than that of actomyosin preparation of rabbit 
psoas. It is probable that this is the result of spe- 
cific qualities of heart muscle. When the prepara- 
tion was loaded and its contraction recorded iso- 
tonically, the degree of contraction and work 
performed were proportional to the logarithm of 
time. Augmenting the load resulted in an increased 
initial length and in a greater output of work. 
However, the speed and amplitude of contraction 
were decreased. After a certain load was exceeded, 
the work declined. The results indicate similari- 
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ties between the properties of the intact heart and 
the actomyosin preparation of heart muscle. 


Comparative uptake of carrier and carrier-free 
Ca® in rats. R. V. Tatmapag, F. W. Krantz, 
L. K. Wane anno L. Kratnrz (introduced by 
H. E. Horr). Rice Institute, Houston, Tex. 
Until recently, the Ca® available for biological 

studies contained additional stable calcium. Since 
calcium in small amounts has marked effects on 
mammalian physiology, the possible influence of 
the carrier accompanying the radio-isotope must 
be considered. This work was undertaken for the 
purpose of studying the uptake, distribution, and 
disappearance of Ca“ in male rats. Group I re- 
ceived less than 0.25 mg. of calcium/100 gm. of 
body weight (physiologically considered carrier- 
free), while group II received app. 5 mg. for the 
same unit weight. Both groups received equal 
amounts of radiocalcium. The rats in group I 
showed a rapid uptake by bone and equally fast 
disappearance from blood, while the activity (% 
injected dose/gm. of tissue) in those soft tissues 
studied, approached but never surpassed that of 
blood. The rats in group II showed a much slower 
uptake by bone, and a corresponding lag in dis- 
appearance from the blood. In contrast with group 
I, muscle activity was consistently lower than 
that of blood, but the thyroid, liver and prostate 
showed activities up to four times that of blood 
for as long as 24 hours after injection. The seminal 
vesicles reached a value of 25% of bone and ten 
times that of blood activity. While the deposition 
of Ca® in the seminal vesicles gives rise to interest - 
ing interpretations, the main emphasis of this 
study is concerned with the differences in the 
activities of the tissues studied following admin- 
istration of carrier and carrier-free Ca“. (Aided 
in part by a grant from the Atomic Energy Com- 
mission.) 


Radiation area of the human body. Craic L. 
TAYLOR AND ARMAND GUIBERT.* Dept. of En- 
gineering, Univ. of California, Los Angeles. 

A method for determining directly the area of 
that part of the body surface which takes part in 
radiation exchange with the surround is described, 
together with results obtained for 3 subjects of 
divergent body shape and for 4 different body 
postures. The analytical basis of the method is 
developed from the concept of the local shape 
factor integrated over all space, permitting, by 
use of the reciprocity theorem, an evaluation of 
the equivalent total projected area, defined as the 
radiation area. The experimental procedure in- 
volves the photographing of the human subject 
at a fixed distance in excess of 15 ft., from 32 
Viewing angles chosen to sample effectively the 
surface of a hemisphere described about the sagit- 
tal plane as equator. The planimetered areas from 
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each photograph, representing projections of the 
body, are plotted as functions of 2 angles which 
define the viewing position, and by a graphical 
integration procedure the total area ‘seen’ by the 
whole of the surround is obtained. Data were 
obtained by this method for the nude radiation 
areas of 3 subjects, of heavy, medium and light 
body weights. The postures were erect, semi-erect, 
seated and crouched. The medium subject was 
measured also with clothing. While radiation area 
is a function of posture, as expected, no evidence 
for a relationship with body type was found. The 
results are best expressed in the form of a factor 
expressing radiation area as a proportion of the 
total body surface area as given by the Dubois 
formula. The average values of this radiation area ~ 
factor for nude subjects in the 4 postures from 
erect to crouched are 0.77, 0.72, 0.70 and 0.65, 
respectively. The average ratio of clothed pro- 
jected area to nude projected area was found to 
be 1.14. This offers a short method for obtaining 
clothed radiation areas. 


Basal cardiac output and body composition in 
developing obesity in man. HENRY LONGSTREET 
TayLor, WALTER CaARLSON,* JOSEF BRozEK 
AND ANCEL Keys. Lab. of Physiological Hygiene, 
Univ. of Minnesota, Minneapolis, and Mental 
Health Research Lab., State of Minnesota, Hast- 
ings. 

An attempt was made to induce excess consump- 
tion of calories for 6 months in 7 healthy male 
schizophrenics age 33-45 years. Body fat was 
estimated from immersion densitometry with cor- 
rection for residual air in the lungs during weigh- 
ing under water (nitrogen washout method). 
Satisfactory cardiac outputs in duplicate by the 
acetylene method, corrected to direct Fick levels, 
were obtained in all 7 men. Four of these gained on 
the average 18.2 kg. (range from 13-21 kg.), while 
the other 3 gained 3.9 kg. (range 2-5 kg. of body 
weight). The former group added 13.3 kg. of fat 
and 4.9 kg. of fat-free tissue while the latter 
added 3.1 kg. of fat and 0.8 kg. of fat-free tissue. 
Changes in the blood pressure and pulse rate of 
both groups were minimal. The cardiac output in 
the obese group increased from 4.36 at the begin- 
ning to 4.87 1/minute at the end of the overnutri- 
tion period while that of the group making small 
weight gains had values of 5.10 and 4.88 1/minute, 
respectively. The cardiac output/kg. of fat-free 
tissue in the weight gaining group was 73.3 cc/min- 
ute before and 75.64 after the fattening period 
with no change in the A-V oxygen difference. Simi- 
lar figures for the second group were 84.8 and 80.1 
cc. The estimated circulation in the added fat-free 
tissue in the weight gaining group was 103.6 cc/ 
kg/minute. The additional fat-free tissue which 
was added by the obese group appears to account 
for the increased basal cardiac output. 
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Nomogram for cardiac synergism of calcium, 
potassium and digitalis bodies (for mammalian 
myocardium). RicHarp M. Taytor* anp WIL- 
u1aAM T. Sauter. Labs. of Pharmacology and 
Toxicology, Yale Univ. School of Medicine, New 
Haven, Conn. 

A nomogram for contractility involving calcium, 
potassium and digitalis-like drugs has been pre- 
sented (Federation Proc. 9, 1951) for the frog 
heart at 26°C. A companion nomogram has now 
been prepared for mammalian myocardium, i.e. 
the papillary muscle of the cat, at 38°C. On com- 
parison, the two nomograms show certain differ- 
ences. Chief among these is the relative insensi- 
tivity of the mammalian myocardium to changes 
in potassium concentration within a broad phys- 
iological range. The sharp reversal in response 
at 0.0048 N potassium (characteristic of the frog 
heart at 26°C.) is absent with the mammalian 
myocardium at 38°C. Consequently, within a 
broad physiological range, the traditional cal- 
cium : potassium ratio has no meaning for the 
force of myocardial contraction. At very low and 
very high concentrations of potassium disturb- 
‘ances in conduction and contractility do occur; 
but the potassium concentrations involved are 
artificial, or at least toxicological. 


Mechanism normally suppressing monosynaptic 
reflex discharge of spinal motoneurones in man. 
Rospert D. TEAspALL,* HELEN W. Lancutna* 
AND J. W. Macuiapery. Subdept. of Neurological 
Medicine, Johns Hopkins and Baltimore City 
Hospitals, Baltimore, Md. 

Action potentials of low-threshold H reflexes 
are readily recorded from calf and large flexor and 
extensor muscles of thigh following submaximal 
shocks to the appropriate nerves of supply. Re- 
gardless of ‘clinical’ reflex activity or tone, they 
have never been detected in 20 normal persons nor 
in 13 patients with upper motor neurone lesions 
above middle of pons, from small muscles of hand, 
foot, or anterolateral region (Bull. Johns Hopkins 
Hosp. 88: 499, 1951, and Federation Proc., March 
1952). When, however, those muscle groups were 
studied in 25 patients with upper motor neurone 
signs due to lower brain stem or spinal lesions 
proximal to the tested spinal segments, mono- 
synaptic H reflexes were always detected, and 
occasionally C deflections were reflexly evoked by 
passive muscle stretch. Release of these low- 
threshold myotatic reflexes from suppression oc- 
curred in absence of conscious sensory deficit, 
ataxia, or ‘cerebellar’ signs. Apparently, in man, 
some mechanism controlling motoneurone excit- 
ability extends up to lower pontine levels by un- 
identified pathways. If, as seems possible by anal- 
ogy with animal studies, these paths are through 
cerebellum, their interruption does not produce 
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gross clinical signs commonly attributed to cere- 
bellar lesions. Release of motoneurones from this 
suppression does not appear requisite for spastic- 
ity as encountered by the clinician. 


Acetylcholine on heart rate in unanesthetized 
compared with anesthetized dogs. Harry A. 
TEITELBAUM* AND W. Horsey Ganrtrv. Pavlo- 
vian Lab., Phipps Psychiatric Clinic, Johns Hop- 
kins Univ., Baltimore, Md. 

Dogs were injected by a method previously 
reported (H. A. TEITELBAUM AND W. H. Gant. 
Tr. Am. Neurol. Assoc. p. 72, 1948; OWENS anp 
Gantt. Am. J. Physiol. 163: 740, 1950) for the iso- 
lation of the experimental animal from the ex- 
perimeter, as the presence of the experimenter 
has a marked effect on the heart rate. Acetyl- 
choline chloride 1% solution .02 cc/kg. was in- 
jected intravenously. Both groups of dogs were 
injected from a distance, shielded from the pres- 
ence of the experimenter as well as from external 
stimuli. The duration of injection was about 3 
seconds. In the intact unanesthetized dogs accelera- 
tion of heart rate almost completely replaced in- 
hibition following ACh; the heart rate (HR) in- 
creased from a control of 80-100 to about 150, 
reaching a peak in 15-20 seconds and returning to 
normal in about 60 seconds. In the anesthetized 
animal complete inhibition of the HR lasting 
about 3 seconds appeared in 15-20 seconds after 
injection; this was succeeded by acceleration 
attaining a maximum in about 25 seconds and 
returning to normal in about 60 seconds. The 
control HR in the anesthetized dogs was higher 
(100-150) as the result of the anesthetic (Nem- 
butal 0.5 mg/kg.); the peak HR due to ACh was 
175-250. The chief difference in the 2 groups of 
animals was the absence of th inhibitory effect 
on the HR in the intact dog. The method of in- 
jecting drugs from a distance enables one to study 
the effect of drugs in the intact animal uncompli- 
cated by extraneous:stimuli, especially the pres- 
ence of a person. 


Demonstration of anti-ketogenic effect of insulin 
in surviving liver slices obtained from normal 
rats. Jay TeEPpPERMAN, HELEN M. TEPPERMAN* 
AND JANET M. DeWirvt.* Dept. of Pharmacol- 
ogy, State Univ. of New York College of Medi- 
cine, Syracuse, N.Y. 

Shipley (Am. J. Physiol. 144: 51, 1945) reported 
that the in vitro addition of insulin failed to in- 
hibit ketogenesis by rat liver slices. In a few simi- 
lar experiments in which Lilly (HGF and phenol- 
free) crystalline insulin was used in a concentra- 
tion of 1 unit/ml. of Krebs-Henseleit phosphate 
buffer no consistent effect of the insulin on keto- 
genesis was demonstrated. Therefore, the follow- 
ing experiment was used: rats were anesthetized 
with pentobarbital sodium and, after suitable 
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ligatures were in place, two lobes of liver were 
removed and stored in a moist, chilled chamber. 
An injection of 3 u of insulin in 0.25 ml. of saline 
was then made into the portal vein over a period 
of about 1 minute. Three minutes after the end of 
the injection the remaining lobes of liver were 
removed. Slices prepared from both pre- and 
postinjection liver samples were incubated in 
insulin-free phosphate buffer at px 7.4 for 2 hours 
and ketone body production was measured as 
acetone. Slices prepared from the post-injection 
blocks consistently made fewer ketone bodies than 
did their pre-injection controls. 


Effect of certain pituitary growth hormone prepa- 
rations on ketogenesis by liver slices in vitro. 
Jay TEPPERMAN, HELEN M. TEPPERMAN,* AND 
JaneT M. DeWirr.* Dept. of Pharmacology, 
New York State College of Medicine, Syracuse. 

It was recently reported (TEPPERMAN AND TEP- 
PERMAN. Ann. New York Acad. Sc. In press) that 
enhancement of ketogenesis by surviving liver 
slices occurred on the addition to the medium of 
1 mg/ml. of either Armour 22KR1 or Armour 
J21609R purified pituitary growth hormone (GH). 
The percentage increase over the control level 
was calculated for each rat from a comparison 
of the mean activity of 4 slices with hormone and 
4 without. Heat inactivated J21609R and crystal- 
line bovine plasma albumin were without effect. 
These observations have been extended to include 
20 experiments in which the mean increase in 
ketogenesis was about 20% with a range of 10-36% 
in individual experiments. It is noteworthy that 
these results were obtained with 300-400-gm. 
rats, and that a few experiments done on rapidly 
growing 200-gm. rats yielded negative results. 
Similar experiments were done on large rats with 
a GH preparation made by A. E. Wilhelmi and 
another (Somatotrofin) prepared by Horner, Ltd. 
In 9 experiments done with each of these prepara- 
tions no stimulation of ketogenesis was observed, 
although Armour J21609R yielded a substantial 
increase when tested on some of the same livers. 
All 3 preparations were prepared according to 
Wilhelmi’s method and all 3 are reputed to show 
good GH potency. 


Effects of cerebral lesions on intellectual function- 
ing in man. H. L. Teuser,* W. 8S. Batrerssy* 
AND M. B. BenpER. Psychophysiological Lab., 
New York Univ. Collége of Medicine, New York 
City. 

Removal of frontal lobe tissue, for neoplasm, 
has been reported to result in intellectual deficits 
more severe than those seen after comparable 
lesions in other cerebral areas (Rylander, Hal- 
stead). These authors concluded that the integrity 
of the frontal lobes is more important for intellec- 
tual functioning than the integrity of other parts 
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of the brain. The present study tested the validity 
of this generalization by surveying intellectual 
functions (over a period of several years) in vet- 
erans with gunshot wounds of the brain sustained 
5-7 years before initiation of testing. Special 
studies were made of 2 subgroups: a first of 40 
men had penetration through the frontal region 
(anterior group) ; another group of 40 had penetra- 
tion through the posterior parieto-temporal, pari- 
eto-occipital, or occipital regions (posterior 
group). Performance of both groups was con- 
trasted with that of 60 veterans with peripheral 
nerve injuries sustained in combat but without 
head injury (controls). Procedures included com- 
plex sorting tests, tests of ability to discover 
hidden figures, and tests of problem solving © 
(‘practical reasoning’). Results (obtained in in- 
dividual sessions) indicated some deficits in both 
brain injured groups, as compared with the con- 
trols. However, deficits in the posterior group 
equalled or surpassed those found in the group 
with anterior lesions. Thus, gunshot wounds of 
the frontal lobes failed to produce significantly 
greater deficits than injuries in the posterior lobe 
substance, in contrast to the observations by 
Rylander and Halstead in cases of cerebral neo- 
plasm (slides). (Work done under contract V 
1001M-176 withthe U.S. Veterans Administration.) 


Fatigue of the sweat glands. J@RN Hess THAYSEN, 
Irvinc L. Schwartz aND VINCENT P. DOLE 
(introduced by Davip P. C. Luoyp). Hosp. of 
Rockefeller Inst. for Med. Research, New York 
City. 

In conjunction with the method for quantita- 
tive collection of sweat (Proc. Soc. Exper. Biol. 
& Med. 77: 412, 1951), a technique has been de- 
veloped for the enumeration of functioning sweat 
glands. Iodine is diffused into bond paper by sub- 
limation; it reacts with the starch in the paper to 
form a perceptible dot when as little as 10~* mg. 
of water is absorbed. Prints of the glands thus 
may be taken consecutively without preparation 
of the skin. Repeated intradermal injections of 
mecholyl] (4 mg.) or a steady intradermal infusion 
(0.125 mg/min.) evoked decreasing outputs of 
sweat per gland until a refractory state was 
reached. Recovery required 1 to 6 hours, depend- 
ing on the degree of exhaustion. Reflex sweating, 
produced by environmental temperature of 40- 
45°C., decreased during 4 hours of observation. 
That the decrease was due to fatigue of the periph- 
eral unit rather than to diminished stimulation 
was suggested by the following observations: /) 
rectal temperatures rose 0.2-0.3°C. and remained 
elevated, or increased further during an experi- 
ment; 2) the output per gland diminished while the 
number of functioning glands remained maximal; 
8) the frequency of excretion waves, reflecting 
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periodic nervous stimulation, was unchanged; 
4) infiltration of novocaine, sufficient to block 
reflex sweating for 20-40 minutes, was followed 
by hypersecretion as compared to a symmetrical 
area that had continued to function; 5) the output 
of sweat following intradermal injection of mech- 
olyl (4 mg.) was diminished by preliminary reflex 
sweating. These results suggest that sweating, 
even within moderate physiological limits, pro- 
duces fatigue of the excretory units. 


Significance of areas of low ESR. Price E. 
THomas* AND Irvin M. Korr. Kirksville Col- 
lege of Osteopathy and Surgery, Kirksville, Mo. 
These studies are concerned with the functional 

significance of, and the physical basis for the areas 

of low electrical skin resistance (ESR) found on 
the trunks of human subjects. The patterns of 
segmental distribution vary with the subject, 
but may be constant over many months in a given 
subject. The low-resistance areas are frequently 
associated with other regional or segmental dis- 
turbances (Federation Proc. 7-10). The explora- 
tions are conducted under nonsweating conditions, 
eliminating frank moisture as a factor in ESR. 
Gravimetric measurements of insensible perspira- 
tion also showed no differences between sym- 
metrical low-R and high-R areas. Colorimetric 
studies of thermo-regulatory sweating, however, 
revealed patterns of regional or dermatomal dif- 
ferences in the sequence of initiation of sweating 
which often resembled the subject’s ESR pattern, 
the low-R areas sweating first. Similarly, studies 
with the spot-check method of Randall, under 
conditions of our ESR explorations, showed that 
the low-R areas had higher active-gland counts 
during the infrequent spontaneous bursts of activ- 
ity than the high-R areas. ESR fell sharply during 
even slight activity peaks, but the low-R areas 
remained distinguishable during the long inactive 
periods. The relation of resting ESR to sweat- 
gland potentials is now being investigated. Low 

ESR appears, therefore, to reflect facilitated local 

sudomotor pathways; the sweat glands in such 

areas are in an altered physiological state elec- 
trically detectible in the absence of sweating. 

(Supported by research grants from National 

Institutes of Health and American Osteopathic 

Association; Contract Nonr-243(00) with Office of 

Naval Research.) 


Urine flow and solute excretion during osmotic 
diuresis. Davip D. THompson AND Martua J. 
BARRETT (introduced by Dayton J. Epwarps). 
Dept. of Physiology, Cornell Univ. Med. College, 
New York City. 

It has been demonstrated by Rapoport et al. 
that urine flow in hydropenia is determined by 
the quantity of osmotically active solute presented 
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for excretion, independent of the nature of the 
loading solute. The urinary load was varied in 
their experiments by varying the rate of infusion 
and hence the plasma concentration of the loading 
solute. Urinary load may also be varied by vary- 
ing the rate of glomerular filtration, keeping the 
plasma concentration of the loading solute con- 
stant. We are presently engaged in a comparison 
of the urine flow-solute load relationship in the 
dog under these two experimental circumstances, 
utilizing mannitol as the loading solute. Glomeru- 
lar filtration rate is varied by controlled inflation 
of a balloon catheter positioned in the aorta above 
the origins of the renal arteries. To date nine ex- 
periments have been made. 


Mechanisms responsible for acute toxicity of a 
phosphate glass. C.S. Tippauu, R. E. Gossein 
AND R. M. RENE (introduced by E. Maynarp). 
Div. of Pharmacology and Toxicology, Dept. of 
Radiation Biology, School of Medicine and Den- 
tistry, Univ. of Rochester, Rochester, N. Y. 

The enzymatic hydrolysis of commercial hex- 
ametaphosphate (HMP) injected into rats pro- 
duced the equivalent of 0.62 mols Ht per mol of 
phosphate released. The rapidity of this hydroly- 
sis created a severe systemic acidosis within an 
hour after parenteral administration of Na-HMP. 
At sublethal doses most of this acid appeared in 
the urine within 24 hours. The calcium salt of 
HMP, being more slowly hydrolyzed, caused less 
disturbance of body buffers, and was less toxic 
than Na-HMP. Hexametaphosphate and its hy- 
drolysis product, orthophosphate, also depressed 
the extracellular level of ionized calcium. The lat- 
ter was demonstrated by prolongation of the 
Q-T interval in the EKG during intravenous in- 
fusions of Na-HMP. Although this hypocalcemia 
is thought to have been responsible for cardiac 
arrest under certain circumstances, acidosis was 
probably the usual cause of death from HMP. 


‘Seizures’ in a peripheral nerve preparation with 
feedback. J. E. P. Toman anv M. E. Toman.* 
Dept. of Pharmacology, Abbott Labs., North Chi- 
cago, and Psychosomatic Inst., Michael Reese 
Hosp., Chicago, Ill. 

When action potentials of the frog sciatic nerve 
are amplified and fed back to stimulate the op- 
posite end of the nerve trunk, a simple reverberat- 
ing circuit is made possible for analogy with the 
behavior of more complex central nerve nets. 
Depending upon the relation between feedback 
gain and fiber excitability distribution, alternative 
states of activity can be found which satisfy the 
stability conditions a) that output equals input, 
and b) that output/input slope is less than 1.0. 
Detonation points are found between these stable 
states when output equals input and slope is 
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greater than 1.0. Self-limited reverberating dis- 
charges of ‘tonic’ type and relatively fixed dura- 
tion may be evoked by repetitive supramaximal 
stimulation sufficient to lower threshold. Pro- 
gressive increase in threshold during activity 
terminates the ‘seizure.’ If intercurrent driving 
stimuli are continued, the ‘tonic’ phase of continu- 
ous activity is succeeded by a ‘clonic’ phase of 
grouped spikes. Observations with anticonvulsant 
drug treatment and other procedures suggest a 
limited applicability of this model for studies of 
seizure phenomena. 


Dye dilution curves associated with mitral valvu- 
lar disease. Ropert G. TomPxins,* Howarp B. 
BURCHELL AND Eart H. Woop. Mayo Fndn., 
Univ. of Minnesota, Mayo Clinic, Rochester. 
Theoretically, dye dilution curves with distinc- 

tive features might be obtained from persons with 

abnormal circulations caused by various types of 
heart disease. Broadbent and Wood, using dye 
curves continuously recorded by ear and cuvette 
oximeters, have verified this in persons having 
congenital defects with intracardiac shunts. This 
technic was used to compare dye dilution curves 

from 16 normal subjects with 34 curves from 25 

persons with severe mitral disease. Site of dye 

injection was an antecubital vein. The mean car- 
diac output (direct Fick) was 2.2 (1.3-3.5) 1/min/ 

m.? in the mitral series as compared with a mean 

value of 2.1 (1.0-32.) obtained simultaneously by 

the dye method. The standard deviation of the 
differences was 0.4 1/min/m.? The average values 
for dye appearance (16 + 1), mean circulation 

(30 + 2), initial dye passage (38 + 2), and mean 

systemic recirculation times (34 + 1) were signi- 

ficantly prolonged in mitral diseases as compared 
with normal values (14 + 1, 24+ 1,244 2,214+1 
seconds, respectively). However, values in mitral 
disease did not appear distinctively different when 
compared with values from normals having similar 
cardiac outputs. The circulating ‘central blood 
volume’ (cardiac output X mean circulation time) 
and ‘lung blood volume’ by Newman’s method 

(Circulation: 4:735, 1951) were apparently higher 

in normal subjects (average: C. B. V.: 3.1 (1.7- 

5.3); L. B. V.: 1.0 (0.4-1.8) than in mitral disease 

(1.7 (1.0-3.0); 0.8 (0.4-1.6) 1., respectively). From 

this analysis, allowing for level of cardiac output, 

no distinctive differences were apparent in con- 
tour of dye curves recorded from patients with 
mitral disease and normal subjects. 


Effect of administration of ACTH on ammonia 
content of the brain. CLara TorDA AND HarRoLp 
G. Wourr. Depts. of Medicine (Neurology) and 
Psychiatry, New York Hosp.-Cornell Med. Center, 
New York City. 

Administration of ACTH (adrenocorticotrophic 
hormone of pituitary gland) induces within a few 
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minutes an increase of the electrical activity of 
the brain consisting of an increase of voltage, oc- 
casional spiking, paroxysmal runs of low fre-. 
quency high voltage waves, and lowering of the 
threshold for convulsion inducing agents (C. 
Torpa AND H. G. Wotrr. Am. J. Physiol. Feb- 
ruary, 1952), The mechanism of action of ACTH in 
inducing the increase of the electrical activity of 
the brain is not yet known but it seems to be rela- 
tively independent of the changes in blood circu- 
lation and of the changes in concentration of 
potassium and sodium. In the following the effect 
of administration of ACTH on the concentration 
of ammonia in the brain has been investigated. 
The ammonia content of the brain was estimated 
by the method of Conway (microdiffusion analy-— 
sis). The ammonia content of the brain increased 
within a few minutes after administration of 
ACTH. In less than 5 minutes the increase aver- 
aged 50%. The ammonia content decreased there- 
after and reached values below the resting am- 
monia content of the brain within half an hour. 
The amount of the increase of the ammonia con- 
tent of the brain occurring within a few minutes 
after administration of ACTH is, at least par- 
tially, responsible for the increase of the electrical 
activity of the brain. 


Red cell potassium exchange in sickle cell anemia. 
D. C. Tosteson (introduced by R. C. DARLING). 
Dept. of Medicine, Columbia Univ., College of 
Physicians and Surgeons, New York City, and 
Med. Dept., Brookhaven Natl. Lab., Upton, L. I., 
WF. 

Previous work (D. C. TostEson, ETHEL SHEA 
AND R. C. Darina. In press) revealed that red 
blood cells of patients with sickle cell anemia 
(SCA) lose potassium and gain sodium at 
roughly equal rates (mEq/hr.) upon de-oxygena- 
tion. K loss occurred at a rate of from 10-20 
mEq/1l.RBC/hr. during the first hour of de-oxy- 
genation. During this period K loss could be 
reversed by re-oxygenating the red cells. That 
these disturbances in cation distribution are re- 
lated primarily to the process of sickling was 
suggested by the following evidence: /) Carbon 
monoxide, which prevents sickling, also blocked 
K loss and Na gain by de-oxygenated SCA red 
cells. 2) K loss could no longer be reversed by re- 
oxygenation when the SCA red ceils became 
permanently sickled. Because of the rapidity of 
the cation shift described above the rate of K 
exchange in SCA red cells was measured on 
samples of blood diluted with a K*® tagged, glu- 
cose enriched, bicarbonate-phosphate buffer in- 
cubated at 37°C. Aliquots of red cells, plasma 
and whole blood taken at appropriate intervals 
were analyzed for radioactivity, K and H.O. 
Results indicated that K penetrates de-oxygen- 
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ated SCA red cells as rapidly as it penetrates 
normal red cells. Since the SCA cells show net K 
‘loss under these conditions, the absolute outward 
rate of K movement must be greatly increased. 


Myofascial component of intermittent claudica- 
tion. JANET TRAVELL, SEwarpD J. BAKER, Bar- 
BARA B. Hirsch anp Seymour H. RINZLER 
(introduced by F. Guprernatscu). Dept. of 
Pharmacology, Cornell Univ. Med. College, New 
York City. 

Studies on the somatic component of cardiac 
pain (RINZLER AND TRAVELL. Am. Heart J. 35: 248, 
1948) have shown that in some patients with an- 
gina pectoris and acute myocardial infarction, 
pain is relieved by blocking secondary trigger 
areas in the skeletal muscles of the chest. These 
results in coronary insufficiency suggested that 
similarly, myofascial trigger areas might mediate 
the pain of intermittent claudication in occlusive 
arterial disease of the legs. Preliminary observa- 
tions on 8 claudicants with advanced arterio- 
sclerosis obliterans, four of whom had diabetes 
mellitus, indicate that local block of trigger areas 
in the calf muscles by procaine infiltration and/or 
ethyl chloride spray may cause marked ameliora- 
iion uf calf claudication pain. Improvement was 
measured by ergometer (treadlometer), walking 
or toe-stand tests. Location of trigger areas in the 
calf muscles and their patterns of referred pain 
were mapped. Boyd et al. (J. Bone & Joint Surg. 
31B: 325, 1949) likewise found that procaine in- 
filtration of deep trigger points in the calf in- 
creased walking distance of claudicants. From 
these results of therapy one may infer that trigger 
areas in the calf muscles may themselves interfere 
with local blood flow by causing reflex vasospasm; 
even in the presence of occlusive arterial dis- 
ease, the myofascial component may be the major 
factor in maintaining a continuing pain cycle. 
This is in contrast to the generally accepted view 
that organic changes are mainly responsible for 
the narrowed lumen of the arterial tree and the 
ichemic pain of intermittent claudication. 


Influence of acetylcholine on synaptic transmission 
in a parasympathetic ganglion (ciliary). Caro- 
LINE TUM SuDEN, E. Ross Hart* anp AMEDEO 
S. Marrazzi. Neurology Branch, Clinical Re- 
search Div., Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

We (Federation Proc. 10: 138, 1951 and J. 
Pharmacol. & Exper. Therap. 103: 364, 1951) have 
reported successful preparation of the ciliary 
ganglion in such a way that its circulation re- 
mains intact and the influence of blood borne 
chemicals on the ability of its synapses to trans- 
mit impulses can be studied. This is done by using 
the action potential in the postganglionic fibers 
as an index of synaptic transmission initiated by 
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uniform repetitive submaximal stimulation of 
the preganglionic nerve. We have previously re- 
ported that these synapses are qualitatively simi- 
lar to those of sympathetic ganglia, in that they 
are inhibited by adrenaline and ephedrine. We 
have recently succeeded in demonstrating the 
actions of acetylcholine on the ciliary ganglion 
preparation by injecting appropriate solutions of 
the drug into the external carotid artery. It was 
found the actions of acetylcholine on transmis. 
sion at this site are qualitatively closely similar 
to those found in other synapses, namely an en- 
hancement of transmission following small doses 
and an inhibition following larger doses. This 
fulfills an expected reciprocal relation between 
adrenergic inhibition and cholinergic excitation 
at ganglionic synapses. Further tests of the simi- 
larity in the nature of synaptic transmission here 
to that at sympathetic ganglia and to that in the 
cerebrum are in progress, including the character- 
istic influence of atropine. 


Effect of altered breakfast habits on physiologic 
responses of men past 69 years of age. W. W. 
Tutt.Le, Kate Daum* AND BARBARA RANDALL.* 
Dept. of Physiology, State Univ. of Towa, Iowa 
City. 

The effect of altered breakfast habits on the 
physiologic responses of a group of 8 men past 60 
years of age was studied. The physiologic re- 
sponses involved were reaction time, neuromuscu- 
lar tremor, the amount of oxygen required to 
perform work, and strength. The investigation 
showed that the omission of breakfast caused a 
deleterious effect on the physiologic responses of 
the men. In addition, it was shown that, for the 
most part, the size and content of the breakfasts 
studied had no effect on the physiologic responses 
of the aged group. 


Membrane polarization and mechanical responses 
in an invertebrate smooth muscle. Berry M. 
TwaroGc (introduced by J. H. Wetsu). Bio- 
logical Labs., Harvard Univ., Cambridge, Mass. 
Elongate, parallel, unstriated muscle fibers run 

throughout the length of the anterior byssus re- 

tractor muscle of Mytilus edulis. A segment of this 
muscle was depolarized by soaking in isotonic 

KCl and changes in demarcation potential be- 

tween the depolarized and the intact portions of 

the muscle were followed with a millivoltmeter, 
while mechanical responses of the muscle were 
being recorded. Acetylcholine and the quaternary 

ammonium ions, tetramethyl ammonium and 4- 

ketoamyltrimethyl ammonium, applied to the 

intact segment, produce depolarization and con- 
traction. Acetylcholine action is potentiated by 
eserine and blocked by nicotine (after adapta- 

tion), by tetraethyl ammonium ion, and, to 4 

lesser degree, by d-tubocurarine. Atropine does 
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not effectively block. Thus the byssus retractor 
resembles pharmacologically both vertebrate sym- 
pathetic ganglia and the heart of Venus. mer- 
cenaria. Adrenaline and nor-adrenaline produce 
depolarization and contraction, or no effect, on 
first application, but after repeated applications, 
or prolonged application of high concentrations, 
produce relaxation unaccompanied by any de- 
tectable change in membrane polarization. Once 
this relaxation has occurred, the effect of subse- 
quently applied acetylcholine is altered. The pro- 
longed phase of the acetylcholine contraction is 
abolished, while the initial contraction and de- 
polarization are potentiated. Ergonovine and tyra- 
mine alter responses to acetylcholine in this same 
manner, without themselves ever producing an 
initial depolarization or contraction. Evidence 
was found indicating the physiological signifi- 
cance of the action of acetylcholine on this muscle. 
Bioassay of muscle homogenates showed an ace- 
tylcholine content of the order of one gamma per 
gram tissue. Manometric determinations indi- 
cated significant cholinesterase activity. 


Loss of activity of the succino-oxidase system of 
excised brain tissue in the presence of suc- 
cinate. Davin B. Ty.er. School of Medicine, 
Univ. of Puerto Rico, San Juan. 

In the presence of succinate there occurs a more 
rapid inactivation of some part of the enzyme 
system concerned with its oxidation as compared 
with similar experimental conditions but with the 
substrate absent. This can be readily demon- 
strated by adding succinate at various intervals 
after placing the vessels in the bath and compar- 
ing the oxygen uptake with those vessels contain- 
ing succinate from the start. The addition of 
small amounts of glucose, lactate or pyruvate 
prevents the loss in activity of the enzyme system 
in the presence of succinate. Glutamic acid, HDP, 
glutathione, cystine and ATP are without effect. 
DPN accelerates the loss of activity. Preliminary 
studies indicate that’ the loss of activity is related 
to a decrease in—SH groups as determined by the 
method of Mirsky. 


Mechanism of anti-inflammatory action of sodium 
salicylate. G. Unear, E. DamMGaarp* AND F. 
P. Humme..* Rheumatic Fever Research Inst., 
Northwestern Univ. Medical School, Chicago, Til. 
Recent studies have shown that treatment with 

Na salicylate causes a depletion of ascorbic acid 

in the adrenals of intact but not of hypophysec- 

tomized rats. On the basis of these observations 
assumptions have been made that salicylate ex- 
erts its anti-inflammatory action by stimulating 
the pituitary-adrenocortical system (K. C. BLan- 

CHARD et al. Bull. Johns Hopkins Hosp. 86: 83, 

1950; B. S. Hetze, anv D. C. Hine. Lancet 2: 94, 

1951). In the course of the present investigation 
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it was confirmed that Na salicylate (100-250 
mg/kg.) does cause ascorbic acid depletion in 
the adrenals of intact rats and that this effect is 
not observed in hypophysectomized animals. It 
was, however, also observed that Na salicylate 
inhibits a standardized experimental inflammatior 
not only in intact animals but also after hypophy- 
sectomy, adrenalectomy or splenectomy. The de- 
gree of inhibition is approximately the same in 
all four groups of animals. It seemed likely that 
in this experimental inflammation salicylate acted 
directly on some mechanism responsible for the 
reaction. Furthermore, in vitro studies show that 
Na salicylate inhibits the blood protease, fi- 
brinolysin (plasmin) at concentrations which are 

at least as low as the effective salicylate level in — 
the blood of the above animals. Since there is 
some evidence that fibrinolysin may take part in 
the production of inflammation, the possibility 
will be discussed that salicylate reduces certain 
inflammatory processes by inhibiting this enzyme 


Forces produced in the thorax by explosive de- 
compression. Epwin G. Var (introduced by J. 
W. Herm). Aero Med. Lab., Wright Air De- 
velopment Center, Wright-Patterson Air Force 
Base, Dayton, Ohio. 

The pressures produced by expanding lung 
gases during explosive decompressions have al- 
ways presented the possibility of lung pathology. 
A study was made of the mean pressures produced 
in the thorax during decompressions. Lateral 
tracheal pressures were correlated with intra- 
pleural and}lateral carotid pressures. An accelerom- 
eter rigidly mounted on a mid-thoracic rib 
gave the time and extent of the maximum force. 
The time of decompression averaged 150 msec. 
through a.10-psi pressure differential. The sub- 
jects were immediately recompressed to avoid 
hypoxia. The maximum force applied to the 
thorax occurs in 125 msec. and coincides with 
maximum intrapleural pressure. The maximum 
lateral tracheal ‘pressure occurs at 150 msec. or 
at the decompression time. A shock wave in the 
circulatory system recorded in the carotid pres- 
sure probably resulted from compression on the 
heart and great vessels. This occurred 20-30 
msec. after maximum pressure was reached in the 
intrapleural space. This shock wave extended 
10-20 mm. Hg above the systolic pressure. The 
intrapleural pressure is greater than the lateral 
tracheal pressure by 30-40 mm. Hg. Values for 
thoracic displacement were also obtained from 
the accelerometer recordings. 


Evidence that TSH in dogs produces an early 
increase of thyroid iodine from plasma forms 
other than inorganic iodide. Joun C. VANATTA 
AND ALLEN F. Rerp (introduced by Rospert W. 
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LackEy). Depts. of Physiology and Biophysics, 

Southwestern Med. School, Univ. of Texas, Dallas. 

The effects of injecting 8 Junkmann-Schoeller 
units of thyroid stimulating hormone (TSH) on 
the I'*! content of the thyroid have been observed. 
In 7 experiments on 3 dogs, which had been given 
I'31 72 hours or more previous to TSH (Armour) 
injection, there was found an increase in content 
of I}! within 6 hours after the TSH. Since the 
increase occurred more quickly than reported 
increases in iodine uptakes following TSH, this 
was studied further. The phenomenon could not 
be consistently produced in dogs given inorganic 
I'*1 3 hours or less prior to the administration of 
TSH. However, when a donor dog was given 500 
microcuries I'*!/kg., heparinized plasma obtained 
from this animal 3 days later was given intra- 
venously to another animal and the recipient 
given 8 units TSH, then there was an early in- 
creased uptake of I'*! similar to that found in the 
first three animals. In 5 animals uptakes were 
measured after plasma, after plasma and TSH, 
and after inorganic iodide and TSH. All dogs 
showed increased I! content in the thyroid 
within 6 hours after TSH following plasma in- 
jections, whereas only one of the 5 showed such 
an increase after TSH following inorganic [I'*! 
injections. These data support the hypothesis 
that iodine in some form other than inorganic 
iodide can reenter the thyroid gland. 


Iodide metabolism in rats on low iodide intake. 
LEesTER VAN MIpDLESWoRTH. Div. of Physi- 
ology, Univ. of Tennessee, Memphis. 

Rats have been raised on a diet containing 20 to 
30 X 10-* gm. iodide/kg. (analyzed repeatedly 
for iodide content). Thirty days after weaning 
rats to this diet a fixed small amount of an [!*! 
solution was added each day for 30 additional 
days. The animals were fed 10 gm. of diet/rat/day. 
The radioactivity of the PBI fraction of plasma 
rose continually. After one week 90% of the daily 
I'3! intake was excreted in the urine and 7% in 
the feces. The plasma PBI fraction ultimately 
contained a maximum of 5% of the daily ingested 
T}31/ee. and the plasma iodide was 0.16% to 0.50% 
of the daily I'*!/ec. plasma, this indicated a 
p.asma ionic iodide in the order of 0.1 to 0.3 X 
10-* gm/100 ce. The weight of the thyroid glands 
remained normal even after 18 months on the diet, 
and the chemical PBI levels were normal. At the 
end of this period the thyroid glands contained 
6-10% of the daily I'*! intake. These rats all had 
thyroids of normal weight (9 mg/100 gm. body 
wt.). When 0.5 mg. thiouracil was added to the 
daily diet the thyroid size increased to 18 mg/100 
gm. rat. Then when 100 gamma iodide plus 0.5 
mg. thiouracil was added to the daily diet the 
thyroids were normal in size (7.5 mg/100 gm. rat). 
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Therefore, it is difficult to produce symptoms of 
iodine deficiency by very low iodide intake unless 
a goitrogen is present in the diet. Even so, a die. 
tary goitrogen may be titrated with iodide intake 
to become ineffective. 


Effect of thyroxine on the thyroid. LEstTER Vay 
MIpDLEswoRTH. Div. of Physiology, Univ. of 
Tennessee, Memphis. 

Rats were placed on a diet containing 20 to 30 x 
10-* gm. iodide/kg. The diet was tagged with |" 
(initially 400,000 c/m/10 gm. diet) and the animals 
approached equilibrium on the radioactive diet. 
The rats were divided into 3 groups and placed 
in metabolism cages. Into one group 0.03 mg. 
thyroxine was injected each day, into another 
group an equivalent amount of KI (2 gamma) 
was injected each day, the third group served as 
controls. All 3 groups were fed the radioactive 
diet for 11 days. The rats injected with thyroxine 
showed a rapid decline in PBI'*! (considered to 
represent endogenous PBI) to 10% of that found 
in controls. The 2 gamma/day of KI slightly re- 
duced the PBI"! of the second group. The thyroid 
glands of the thyroxine injected rats contained 
3 to 5 times as much iodide as the controls. Evi- 
dently exogenous thyroxine quickly and quantita- 
tively stopped the PBI output of the thyroid 
gland. 


Menstrual cycle after androgen treatment. GeEr- 
TRUDE VAN WAGENEN. Dept. of Obstetrics and 
Gynecology, Yale Univ. School of Medicine, New 
Haven, Conn. 

Testosterone propionate will prevent the bleed- 
ing which terminates the normal menstrual cycle 
in the rhesus monkey (HarTMAN, 1937) and will 
suppress the physiological activity of the ovary 
(ZUCKERMAN, 1937). Paradoxically, it will also 
bring the very young monkey into a state of sex- 
ual maturity (menarche) at one year of age (VAN 
WaGENEN, 1950), although the. menstrual cycles 
in this species usually begin at the end of the 
second year. No permanent injury to the ovary 
of this animal has been found at the hormone 
levels used. Of 4 young females, 3 were injected 
with 7.5 mg/kg/week from the fifth month to 
about a year of age. Two were found to have men- 
struated, the first at 11 months, 26 days and the 
second at 1 year and 20 days. These were not 
spurious bleedings but the first of cyclic bleed- 
ings. A fourth animal received 10 mg/kg/week 
from the age of 9 months to 14 months, menstrual 
cycles beginning after an interval of 10 days. 
Three monkeys were treated for longer periods 
extending into the adult years. Presumably, these 
animals were hastened to maturity initially and 
continued treatment suppressed the ovaries. 
Testosterone administration (2.5 mg/kg/week, 
but increased in the second and third monkey to 
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7.5 mg/kg/week) began when they were 2 months 
old and ended at 2} years, 3 years and 3} years. 
After injections were stopped, intervals of 81, 
63 and 62 days occurred before menstrual cycles 
were established with accompanying sexual skin 
development and vaginal desquamation. In both 
groups, those made sexually precocious and those 
with delayed menarche, individuals which were 
mated became pregnant, indicating that full ovar- 
ian function was not impaired. 


Comparison of DFP- and methylene blue-induced 
anemias. A. B. VIALPANDO,* H. C. Struck AND 
L. H. HorsetuHernricu.* Dept. of Physiology 
and Pharmacology, Creighton Univ. School of Med- 
icine, Omaha, Neb. 

Two dogs have been given daily oral doses of 
60 mg. methylene blue per kg. Another dog has 
been given daily intravenous doses of 0.5 mg. 
DFP/kg. In the dogs receiving methylene blue, a 
decrease of 5 million in erythrocyte count was 
noted within one week. Reticulocyte values rose 
to 12 to 18%. Erythrocyte fragility was markedly 
increased. Cholinesterase activity of the erythro- 
cytes showed a slight decrease at first, rose to 
high values as the reticulocyte response became 
evident, and returned to normal levels along with 
the reticulocyte count upon withdrawal of the 
dye. Bone marrow differential studies showed a 
decrease in the leuko-erythroid ratio from 4.09:1 
to 0.58:1. In the dog receiving DFP, a gradual 
decrease of two million in erythrocyte count oc- 
curred within 10 days. No further decrease was 
obtained despite continued administration of 
larger doses of drug. Erythrocyte cholinesterase 
fell to 30% of normal values, and a further de- 
crease came about only after increasing DFP 
dosage. Reticulocyte values did not rise above 
2% at any time. Fragility of the cells did not 
change. Bone marrow studies showed a decrease 
in leuko-erythroid ratio from 4.85:1 to 1.48:1. 
These experiments are being expanded and re- 
peated, but these results indicate that anemia 
produced by DFP is not of the severe hemolytic 
type produced by methylene blue, and that in- 
hibition of erythrocyte cholinesterase by methy- 
lene blue, which has been shown to occur in vitro 
is not the principal cause of the anemia produced 
by the dye. 


Increase of reflex time during growth. I. H. 
Wacman. Dept. of Physiology, Jefferson Med. 
College, Philadelphia, Pa. 

On the basis of results of studies of conduction 
velocities of ulnar nerve motor fibers in humans 
of various ages and sizes, Wagman and Lesse (J. 
Neurophysiol., in press) concluded that the time 
consumed in the efferent pathway of a reflex arc 
increases during growth from the age of 5 years 
onward. Recently Rushton (J. Physiol. 115: 101, 
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1951) in postulating ‘‘A theory of the effects of 
fiber size in medullated nerve’’ stated as one of 
his conclusions “‘that the duration of peripheral 
conduction time in the reflex arc will remain con- 
stant during growth.’’ Our present studies made 
on a reflex arc extend our own conclusions. Meas- 
urements were made on human subjects of various 
ages and sizes, of the reflex response (action po- 
tential) recorded from the calf muscles following 
percutaneous electrical stimulation of the tibial 
nerve in the popliteal fossa. In every experiment 
all electrodes were placed in comparable positions. 
It was found that the latent period (time between 
stimulation to nerve and beginning of reflex 
action potential) increased during growth. In 
two typical experiments, one on a 5-year-old 
boy, 42 inches tall, the other on a 25-year-old 
man, 58 inches tall, the respective latent periods 
were 19 and 32 msec. These results are explained 
again by the facts that maximum fiber diameter 
is achieved at an early stage of growth, and that 
during most of growth while the nerve fiber is 
increasing in length, its diameter and conduction 
velocity remain constant. (Aided by a grant from 
the National Institutes of Health.) 


Factors contributing to renal enlargement fol- 
lowing ureteroduodenostomy and contralateral 
nephrectomy.* KHautit G. Waxim, MELVIN A. 
Biock* anp FRANK C. Mann. Div. of Expil. 
Medicine, Mayo Fndn. Univ. of Minnesota, Roch- 
ester. 

In dogs and albino rats one kidney was removed 
and carefully weighed and the ureter of the re- 
maining kidney was transplanted into the duo- 
denum. This kidney had to re-excrete the reab- 
sorbed material which it had already eliminated 
into the intestine. In another series of animals one 
kidney was removed but the contralateral kidney 
and ureter were left intact. At definite intervals 
the remaining kidney in each series was removed 
and its weight, volume and histologic condition 
were compared with those of the control kidney 
that was removed at the start. The intact kidney 
in rats after unilateral nephrectomy enlarged 
from 0 to 15% over the control kidney that had 
been removed 1 to 6 days previously, whereas in 
dogs it enlarged from 0 to 55% in 10 days. There 
were a few mitotic figures in the renal parenchy- 
mal cells. However, in the series in which the 
ureter of the remaining kidney was transplanted 
into the duodenum enlargement of the kidney was 
rapid and progressive. The kidney enlarged 100% 
or more in volume and weight as compared to 
the control contralateral kidney that was removed 
at the start of the study. The dogs and rats in 
this series had a great rise in blood urea and died 
in uremia, the dogs within 12 days and the rats 
within 6 days after the nephrectomy and contra- 
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lateral ureteroduodenostomy. Microscopic exam- 
ination demonstrated the presence of a much 
greater number of mitotic figures in the nephrons 
of the kidney whose ureter was transplanted into 
the intestine than in the other series. The aug- 
mentation in size and weight of the kidney is due 
to an increase in the intratubular, interstitial and 
intracellular fluid, in the number of parenchymal 
cells, as well as in the capacity of the renal vascu- 
lature. The enlargement could be partially or 
completely prevented by marked constriction of 
the renal artery. 


Relation of increased body temperature to ven- 
tricular fibrillation induced by ether inhala- 
tion in the rat. SHerpparp M. WALKER. Dept. of 
Physiology, Univ. of Louisville School of Medi- 
cine, Louisville, Ky. 

Mature female rats of the Anheuser-Busch 
strain were placed in the supine position and re- 
strained. In the unheated control animals the 
rectal temperature varied from 37° to 39°C. The 
experimental animals were placed under a heating 
lamp and warmed slowly until the rectal tempera- 
ture reached 41° to 42°C. This temperature in- 
crease was maintained throughout the study with 
ether. Ether was given in all cases until respira- 
tion ceased. In those experiments not showing 
ventricular fibrillation breathing was promptly 
restored by artificial respiration. After a 15- 
minute recovery period ether administration was 
repeated. If ventricular fibrillation did not occur 
within 4 periods of ether inhalation, in a given 
animal, experiments were discontinued. Electro- 
cardiograms were obtained with a Sanborn viso- 
cardiette recorder. Ventricular fibrillation was 
verified in the exposed heart. Ventricular fibrilla- 
tion developed in all of 7 animals with the body 
temperature increased to about 42°C. The onset 
of fibrillation occurred before respiration ceased 
in 3 of the 7 animals. The average duration of 
exposure to ether in the experiments showing 
fibrillation was 40 seconds. Ventricular fibrilla- 
tion developed in one of 8 unheated control ani- 
mals. Under the conditions of these experiments 
an increase of body temperature increases the 
incidence of ventricular fibrillation by ether in- 
halation. 


Effect of amino acids on cholic acid synthesis in 
bile fistula dogs. G. WALTER* anv J. H. An- 
NEGERS. Dept. of Physiology, Northwestern Univ. 
Med. School, Chicago, Ill. 

Previous work in this laboratory has failed to 
demonstrate cholepoietic activity from the intra- 
duodenal administration of enzymatic hydroly- 
sates of casein. Other investigators, however, 
have reported that the parenteral administration 
of a mixture containing the ten essential amino 
acids plus glycine stimulates cholate synthesis. 
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Accordingly, this latter mixture was tested under 
our experimental conditions. Total daily cholate 
outputs were determined (IRwin, JOHNSON, np 
Kopata. J. Biol. Chem. 153: 439, 1944) during 3. 
day periods in external bile fistula dogs receiving 
a) saline, b) saline plus 50 gm. of enzymatic casein 
hydrolysate, and c) saline plus 50 gm. of the amino 
acid mixture per day. On these respective regimes 
the mean daily cholate outputs averaged a) 622, 
b) 677, and c) 1095 mg. in 7 dogs. Statistical analy. 
sis of these data revealed no significant effect 
from the enzymatic hydrolysate, whereas the 
other amino acid mixture yielded significantly 
greater outputs than the saline control or the 
enzymatic hydrolysate. These results suggest that 
an amino acid(s) is involved in cholepoiesis, and 
that this acid(s) is destroyed or inactivated by an 
enzymatic digestion. 


Plasma and dextran infusions following hemor- 
rhage in dogs. KARLMAN WASSERMAN AND H.§. 
Mayerson. Dept. of Physiology, Tulane Univ. 
School of Medicine, New Orleans, La. 

Dogs, anesthetized with pentothal, are bled so 
that their blood pressures remain at or about 40 
mm. Hg for 30 minutes to 1 hour. The blood re- 
moved is replaced by equivalent amounts of 
canine plasma or 6% clinical dextran. Severe 
hemorrhage per se results in a loss of plasma 
protein greater than can be accounted for in the 
blood removed. This loss amounts to 20 to 25% of 
the prehemorrhage total circulating protein and 
is usually associated with an initial fall and sub- 
sequent rise in thoracic lymph flow and the ap- 
pearance of erythrocytes in the lymph. Infusion 
of isotonic plasma results in a retention of only 
50 to 60% of the infused volume 30 minutes after 
the end of the infusion, with a proportionate 
decrease in total circulating plasma protein. By 
contrast, 30 minutes after dextran infusions, all of 
the infused volume is retained and no significant 
gain or loss of protein occurs which can not be 
accounted for in the thoracic duct lymph. The 
ratio of plasma dextran to lymph dextran is 
greater than the plasma protein to lymph. protein 
concentration ratio. At 30 minutes, 2 hours and 4 
hours after infusion, more of the dextran remains 
in the circulation than does infused plasma pro- 
tein. Lymph flow usually increases following the 
two types of infusions. The initial dilution of 
plasma protein by dextran infusion results in 4 
level of protein which is below that of thoracic 
lymph. (This work was done under contract DA- 
49-007-MD-38 between Tulane Univ. and the Dept. 
of the Army.) 


Rotor temperature measurement and control in 
in ultracentrifuge. Davin F. WauGH AND 
Davip A. Ypuantis.* Biology Dept., Massa- 
chusetts Inst. of Technology, Cambridge. 
Moving rotor temperatures may be measured 
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with a precision of +0.03°C. and an accuracy of 
0.1°C. in a vacuum centrifuge. The method does 
not use physical contact with the rotor but uti- 
lizes the infra-red radiation from the rotor. A 
reference temperature is maintained in a mass of 
metal (reference block) placed near and shielding 
the base of the rotor. A copper disc, shielded also 
by the reference block, assumes a temperature 
between rotor and reference block temperatures 
through radiation exchange. The various tempera- 
tures and temperature differentials are deter- 
mined by copper-constantan thermocouples. Heat 
conduction through thermojunction leads and 
copper dise supports, and radiation exchange be- 
tween copper disc and reference block have been 
minimized; the copper disc maintaining a temper- 
ature 0.72 of that between reference block and 
rotor. On acceleration the rotor cools, the opposite 
effect occurring during deceleration. Such changes 
are shown to be due to the adiabatic changes con- 
comitant with the production or release of stress 
in the rotor. At 60,000 rpm a change of —0.9°C. 
is observed on acceleration. Such changes have 
not generally been taken into account. By in- 
stalling a chamber heating coil in addition to 
refrigeration, the moving rotor temperature may 
be kept to within +0.05°C. of a chosen tempera- 
ture for indefinite periods. 


Persistence of active vasomotion after denerva- 
tion (motion picture). R. L. Wess* aAnp P. A. 
Nicoutu. Depts. of Anatomy and Physiology, In- 
diana Univ. School of Medicine, Bloomington. 
The well-known vascular responses following 

nerve stimulation, especially of sympathetic 

fibers, along with the often demonstrated vascular 
reactions elicited by, or associated with, reflex 
mechanisms have given rise to the generally ac- 
cepted idea that the motor reactions of the pe- 
ripheral vessels are controlled by nervous means. 
Nevertheless considerable evidence exists which 
indicates that motor responses of peripheral ves- 
sels do not require a neural mechanism. The film 
shown demonstrates that the vascular behavior of 
both blood and lymphatic vessels known as active 
vasomotion is to a great degree independent of 
neural control. These studies were made on the 
wing membrane of the common bat, myotis leuci- 
fugus, where subcutaneous vascular behavior may 
be easily studied. The entire field may be de- 
nervated by a simple operation and the animals 
maintained for study without difficulty. The film 
first demonstrates the marked decrease of vascu- 
lar response to direct nerve excitation as one 
moves peripherally along the arterial tree. There 
appears to be a sudden lessening of the control 
between the small arteries and terminal arterioles. 

The remaining portion of the film shows the typi- 

cal behavior of the arteriolar vessels, lymphatics, 
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and veins on various days following complete 
denervation. Little change in their typical reac- 
tions are observed until towards the 21st post 
operative day. From then on the terminal arteriole 
shows progressively a tendency to maintain a 
contracted state and individual muscle cells along 
the vessels become erratic in their behavior. 


Effect of arteriovenous fistula on circulation. 
René Waris, CHARLES W. FRANK,* HseUH 
H. Wane* anp Ropert MILLER.* Dept. of 
Medicine, Columbia Univ. College of Physicians 
and Surgeons, and Presbyterian Hosp., New York 
City. 

Dogs were anesthetized with chloralose and 
their chests were opened through a midsternal - 
incision. Under artificial respiration, 2 rotameters 
were inserted into the arterial side of the sys- 
temic circulation. The first one, inserted according 
to a technique previously described, recorded the 
output of the left ventricle with the exception of 
the amount of blood flowing through the arterio- 
venous fistula which was recorded by the second 
rotameter. The magnitude of the fistula estab- 
lished between the root of the aorta and the 
proximal end of one of the femoral veins could 
be adjusted by a tunnel-clamp. Mean arterial 
blood pressure was recorded simultaneously with 
the amount of blood flowing through the fistula 
and the ‘body flow,’ i.e. the output of the left 
ventricle minus the fistula flow. The fistulas were 
established progressively, maintained for 5 min- 
utes, then suddenly occluded. The results ob- 
served can be summarized as follows: With 
‘small’ fistulas, i.e. fistulas accomodating a blood 
flow of up to 20% of the control cardiac output, 
generally neither the ‘body flow’ nor the mean 
arterial blood pressure was modified and the 
cardiac output was increased by an amount equal 
to the fistula flow. With ‘large’ fistulas, i.e. fistulas 
accommodating blood flow up to around 60% of 
the original cardiac output, the increase in cardiac 
output which occurred was greater than with 
‘small’ fistulas, but the ‘body flow’ fell below its 
control level; as shown by an increase in the total 
peripheral resistance, vasoconstriction occurred 
and the mean arterial blood pressure fell only 
slightly. With ‘very large’ fistulas, the increase 
in cardiac output was still greater; the ‘body 
flow’ decreased markedly and, despite a marked 
vasoconstriction, an important decrease in mean 
arterial blood pressure occurred. 


Some variables in serum prothrombin activity. 
Murray WEINER AND NIEL WALD (introduced 
by WiutramM GoupRina). Third New York Univ. 
Med. and Research Services, Goldwater Memorial 
Hosp., Welfare Island, N. Y. 

Recent studies of prothrombin consumption 
have demonstrated that deficiencies in the anti- 
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hemophilic globulin (thromboplastinogen) or 
platelet-tissue thromboplastic enzyme may in- 
fluence the conversion of prothrombin to throm- 
bin. The estimation of prothrombin consumption 
is complicated by considerable variation in serum 
prothrombin activity under different conditions 
of incubation and separation of serum from the 
clot. An investigation of these variations has 
demonstrated the following: a) Serum separated 
as soon as normal blood clots yields an apparent 
serum prothrombin time equal to or shorter than 
that of the original plasma, and loses that ac- 
tivity slowly on subsequent incubation. 6) If 
the separation is delayed for several minutes, 
there is considerable loss of prothrombin activity 
on subsequent incubation of the serum. c) If a 
period of about 1 hour or more is allowed to elapse 
before the serum is separated, the prothrombin 
activity of the subsequently incubated serum 
remains relatively constant. Reproducible, con- 
sistent serum prothrombin estimations are ob- 
tained only after this relatively stable state is 
reached. These 3 phases of serum prothrombin 
activity are suggestive of the presence of a sub- 
stance which develops as clotting progresses, and 
interferes with prothrombin activity of serum if 
separated with the serum. !f the serum remains 
with the clot, this substance is apparently ad- 
sorbed by the clot. This sequence of event suggests 
that the substance involved may be thrombin. 


Utilization of radioactive iodide by cell-free prep- 
arations of beef thyroid tissue. BENJAMIN WEISS 
(introduced by Davip J. SANDWEISS). Research 
Div., Harper Hosp., Detroit, Mich. 

The utilization of radioactive iodide (I#*!) in 
the formation of diiodotyrosine and thyroxine by 
surviving thyroid slices was first demonstrated 
by Morton and Chaikoff (J. Biol. Chem., 147: 1, 
1943). It was shown in their studies that the intact 
cell was required for maximum conversion, since 
homogenization of the tissue prior to incubation 
resulted in failure to incorporate added I}*!, In 
the present investigation, it was found that 
homogenates were able to utilize I/*! in the forma- 
tion of diiodotyrosine and thyroxine when supple- 
mented with copper and tyrosine. The addition 
to the complete system either individually or in 
combination of ATP, Ca, Co, cysteine, cyto- 
chrome c, DPN, F, Mg, Mn, nicotinamide, panto- 
thenic acid, pyridoxine, thiamine, or dried brewers 
yeast, had no augmenting effect on uptake. Al- 
though incubation of the slice in the presence of 
copper depressed the uptake of I'*!, copper was 
required by the homogenate for maximum ac- 
tivity. In a similar manner, anaerobiosis, which 
almost abolished the conversion of I'*! by the 
slice, exerted no comparable effect on the homo- 
genate. Dialysis of the homogenate resulted in a 
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progressive loss in activity. Differential centrifu- 
gation disclosed that the enzymes involved in the 
synthesis of thyroxine are distributed in the nuclei 
and mitochondria, the latter exhibiting the great- 
est activity. With mitochondria as the enzyme 
source, the presence of cytochrome c or DPN 
had an inhibitory effect on the utilization of I'*, 
The same system that was capable of converting 
I'31 into the organically bound form was unable 
to esterify inorganic P**, thus indicating that 
phosphate bond energy is not directly coupled to 
the biosynthesis of thyroxine. 


In vivo phenomena suggesting a heparin-lipo- 
protein reaction. C. B. WELD AND J. J. SprtTzEr.* 
Dept. of Physiology, Dalhousie Univ., Halifaz, 
Canada. 

Very small doses of heparin (20 u/kg.) given 
intravenously to dogs cause a number of phe- 
nomena that can best be explained on the basis of 
a reaction with the lipo-protein mechanism. We 
have found that after giving these small doses to 
fasting or to lipemic dogs: 1) The number of 
chylomicrons is strikingly reduced; clumping oc- 
curs. At the same time, in lipemic animals the 
free and combined lipids are usually, but not 
always, reduced. 2) Hemolysis is produced in 
lipemic but not in fasting animals, due to a de- 
creased antihemolytic power of the plasma. 3) 
The coagulation time is slightly prolonged. The 
lipemic state itself usually shortens but occasion- 
ally prolongs the clotting time; in the latter cases 
the heparin hastens clotting. 4) The thrombo- 
plastin concentration is reduced (prothrombin- 
consumption test of Quick). 5) Prothrombin time 
is unchanged. 6) The thrombin inactivation rate 
(Gerendas), usually increased, is sometimes 
sharply reduced. It should be noted that the above 
reactions are obtained by intravenous heparin, 
and that in 2 of them the state of lipemia qualita- 
tively affects the results. The usual, larger doseg 
of heparin regularly cause a prolonged clotting 
time, a prolonged prothrombin time, and an in- 
creased anti-thrombin activity. Chargaff has 
shown that heparin can split the lipoprotein 
molecule and combine with the protein moiety. 
It is suggested that the effect of the small doses 
is to initiate changes in the lipo-protein complex 
that may require larger doses for completion. 


Bromsulphalein and cardiac output in hepatec- 


tomized dog. AtTtrE YVONNE WERNER* AND 
Steven M. Horvatu. Dept. of Physiology, State 
Univ. of Iowa, Towa City. 

Sixteen anesthetized dogs were hepatectomized 
according to the method of Firor and Stinson, with 
several modifications. Cardiac output by the 
Fick principle was estimated prior to and follow- 
ing hepatectomy in 8 dogs. The rate of removal! of 
bromsulphalein was measured in all dogs. In 5 
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animals bromsulphalein was injected and infused, 
in the remaining animals bromsulphalein was in- 
jected only. The plasma concentrations of brom- 
sulphalein were in the range normally used to 
measure hepatic blood flow. T1824 (Evans Blue) 
was injected into 10 animals to determine plasma 
volume and to follow its rate of disappearance. 
Bromsulphalein was read at 580 mu and T1824 at 
620 mu in a DU Beckman spectrophotometer. The 
disappearance of T1824 after hepatectomy was 
within normal ranges for intact animals. Brom- 
sulphalein disappeared from the blood of all 
hepatectomized dogs. The rate of disappearance 
varied from animal to animal, ranging from 20 to 
50, averaging 35% in the first hour after hepatec- 
tomy and continuing thereafter as long as the 
animal survived. The loss of bromsulphalein in 
the urine was less than 0.20% in every case. Fol- 
lowing hepatectomy cardiac output was reduced, 
oxygen consumption decreased and the carbon 
dioxide content of the blood decreased. However, 
the normal rate of disappearance of T1824 sug- 
gested that the extrahepatic loss of bromsul- 
phalein was not affected by the markedly altered 
state of the animal. Determinations of hepatic 
blood flow by the bromsulphalein method must 
be a qualitative measurement due to the removal 
of the dye by the liver plus extrahepatic loss. 


Effect of mercurial diuretics during Pitressin 
antidiuresis in man. R. E. Weston, J. Gross- 
MAN,* E. R. Borun,* anp L. Lerrer.* Med. 
Div., Montefiore Hosp., New York City. 

To analyze further the renal site and mechanism 
of mercurial diuretic action, the effect of mer- 
curials during Pitressin antidiuresis was studied. 
In fasting human subjects profuse diuresis was 
produced by repeated oral administration of 1000- 
1200 ml. of water/hour. After starting isotonic 
saline or lactate-Ringers infusions, to prevent 
electrolyte depletion, urine was collected until 
urine flow had reached a constant maximal rate. 
Then, 1-3 mu Pitressin/kg. body weight were in- 
jected intravenously, and equivalent quantities 
given/hour in the infusion. When urine volumes 
dropped to minimal levels, generally from 0.6- 
1 ml/minute, 2 ml. of mercurial (Thiomerin) were 
given intravenously until maximal diuresis oc- 
curred. Blood for determination of serum elec- 
trolyte concentration was drawn periodically. 
During water diuresis, urinary electrolyte con- 
centrations were low and excretion rates relatively 
constant. After Pitressin, urinary electrolytes 
became hypertonic but sodium and chloride ex- 
cretion increased somewhat or remained constant. 
Following the mercurial, there was profuse water 
diuresis with significant fall in urinary electrolyte 
concentration despite the marked increase in 
sodium and chloride excretion. As sodium and 
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chloride diuresis subsided, urinary volume de- 
clined but sodium concentration increased again. 
After Pitressin, potassium excretion remained un- 
changed or decreased, but following mercurial 
administration, usually decreased. The signifi- 
cance of the dilution of the hypertonic post- 
Pitressin urine with less concentrated, perhaps 
isotonic, solution of sodium and associated anions 
during mercurial diuresis will be discussed. 


Investigation of conditions favoring cardiac ar- 
rest. C. W. WHITE, JR. AND Martin Ryan 
(introduced by Grorce L. Marson). Dept. of 
Pharmacology, Boston Univ. School of Medicine, 
Boston, Mass. 

Because of the number of clinical reports of- 
cardiac arrest during anesthesia, it is of interest 
to investigate the circumstances which favor 
this occurrence. Preliminary experiments have 
been performed to determine the influence of 
ether, hypoxia and procaine in stopping the 
heart. Studies on 18 dogs have indicated great 
variability in susceptibility. In keeping with un- 
published observations of Maison et al., it was 
uniformly observed that the combined influence 
of these three factors caused respiratory arrest. 
In addition, the peripheral circulation was ren- 
dered ineffective, but the development of cardiac 
arrest was unpredictable. Under ether anesthesia. 
9 of 18 dogs responded with cardiac arrest (as 
evidenced by a flat EKG record of 2-min. dura- 
tion) within 3 minutes following the respiratory 
arrest produced by procaine (10-15 mg/kg.) or 
hypoxia (5% Os breathing mixture) or both. 
Another 4 animals developed cardiac arrest at 5, 
7, 20 and 22 (sic) minutes following respiratory 
arrest. Of the 5 remaining animals none developed 
a completely flat EKG, but no cardiac contrac- 
tions were observed on direct visualization of the 
heart; furthermore, blood pressure tracings at 
that time revealed no arterial pulsation in these 
dogs. Attempts were made to resuscitate 12 ani- 
mals by means of cardiac massage and/or epineph- 
rine. Effective circulation was restored in 5, and 
in 7 cases ventricular fibrillation resulted. 


Relation of size of shock dose of antigen to blood 
pressure fall and heparin release in canine 
anaphylaxis. RicHarp P. WHITE AND PARKE H. 
Wooparp (introduced by O. O. StoLanp). Dept. 
of Physiology, Univ. of Kansas, Lawrence. 

It is well known that both fall in blood pressure 
and heparin release are phenomena appearing in 
canine anaphylaxis. It has been shown by others 
that heparin does not invariably appear in the 
blood in all cases even when blood pressure falls 
markedly. In previous work we have reported 
that heparin often appears in the thoracic duct 
lymph when not appearing in the blood. In con- 
nection with this work we have been able to show 
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that whether or not heparin appears in either 
blood or lymph is in a measure related to the size 
of shock dose of antigen used. Two separate an- 
tigens have been used—horse serum and hemo- 
cyanin. When relatively large doses of horse 
serum (0.75-1.0 cc./kg. of body weight) were 
used, in 9 of 10 dogs blood pressure fall was ac- 
companied by significant quantities of heparin in 
lymph. In 3 of these animals minute quantities 
only were present in the blood. When the dose 
of horse serum was kept below 0.1 cc/kg. in 12 
dogs, blood pressure drop was accompanied by 
significant heparin release in the lymph in 4 
animals, and in the blood in only 1. Increasing 
the dose of antigen to somewhat above 0.1 cc/kg. 
body weight in general increases the likelihood 
that heparin will appear in the lymph, but the 
relation is not directly proportional. The hemo- 
cyanin results in general parallel those obtained 
with horse serum, but indicate the former to be 
more effective than horse serum as an antigen in 
canine anaphylaxis. 


Physical properties of lungs in experimental pul- 
monary edema. James L. WHITTENBERGER, 
JoHn E. Arretpt* AND JERE Meap.* Dept. of 
Physiology, Harvard School of Public Health, 
Boston, Mass. 

The time course of changes in pulmonary elas- 
tance and resistance has been followed in intact 
tracheotomized dogs during temporary elevation 
of pulmonary vascular pressures and during the 
production of pulmonary edema by saline in- 
fusion and other methods. In a first series of dogs 
striking changes in elastance were evident in a 
series of static pressure-volume diagrams. In a 
second series the changes were observed instan- 
taneously by tracing the oscilloscope plot of tidal 
volume related to change of intrapleural pressure. 
Tidal volume was obtained by electrical integra- 
tion of the signal from a low resistance flowmeter. 
Changes of intrapleural pressure were obtained 
from an esophageal balloon. From simultaneous 
recordings of air flow, volume change, and pres- 
sure change, pulmonary resistance, as well as 
elastance, was calculated. Under certain condi- 
tions the resistance could be plotted continuously 
on the oscilloscope. With rapid saline infusions 
there was a continuous diminution of pulmonary 
distensibility; this effect was reversed when the 
infusion was stopped. Brief overinflation tem- 
porarily increased distensibility and forced de- 
flation reduced distensibility. Analogous altera- 
tions of distensibility occurred when similar 
changes in lung volume were brought about by 
use of artificial respiration devices producing 
intermittent positive airway pressure or alter- 
nating positive and negative pressure. Sudden 
mechanical obstruction of pulmonary venous out- 
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flow in otherwise normal dogs produced a decrease 
in distensibility for the duration of obstruction. 


Relation of po to the shortening of muscle proto. 
plasm by cations. FLoyp J. WiERcINSKI. Dept. 
of Physiology, Hahnemann Med. College, Philadel- 
phia, Pa. 

Preliminary measurements with the microin- 
jection of Na sulfonphthalein px indicators show 
that when a muscle fiber with cut ends is immersed 
in 0.2m NaHCO;, the intracellular pH is 8.4, in 
0.12m NaCl, px 6.0, in mineral oil, pH 5.8-6.4 
(6.0), and in 0.186m NH,Cl, px 5.6. Into such 
fibers various salt solutions were injected and the 
contraction studied. Contraction is expressed as 
a + value, relaxation as the — value. When the 
muscle fiber is immersed in 0.186m NH,Cl, and 
0.1m NaCl is microinjected the mean value for 
contraction is —2.4%; at 0.2m —9.50%; at 0.3m 
+1.8%; at 0.4m —14.0%. For 0.1m KCl —5.2%. 
For 0.08m MgCl —5.2%. For 0.002m CaCl, 
+51.2%. When the muscle fiber is immersed in 
0.12m NaCl, and C.1m NaCl is microinjected the 
mean value for contraction is +19.0%; at 0.2m 
+4.0%; at 0.3m +9.0%; at 0.4m +14.0%. For 
0.1m KCl —1.45%. For 0.08m MgCl. —2.02%. 
For 0.002m CaCl, +46.5%. When the muscle 
fiber is immersed in 0.2m NaHCOs, and 0.1m NaCl 
is microinjected the mean value for contraction 
is —31.5%; at 0.2m —13.3%; at 0.3m —52.6%; 
at 0.4m —31.4%. For 0.1m KCl —6.1%. For 
0.08m MgCl. —7.2%. For 0.002m CaCl. +35.4%. 
These data suggest that 0.002m CaCl, is effective 
from pH 5.6 to 8.4 to elicit contraction in the 
muscle fiber whereas MgCle, NaCl, and KCl, at 
intracellular pH’s other than 6.0-6.4 relax the 
muscle fiber. 


Effect of acetylcholine on a stretch receptor of 
crayfish. C. A. G. Wiersma, E. Fiorey,* AND 
E. Fursupan.* Kerckhoff Labs. of Biology, Cali- 
fornia Inst. of Technology, Pasadena. 
Alexandrowicz (Quart. J. Micr. Sc. 92: 168, 

1951) has recently described muscle-spindle-like 

receptors in two decapod crustacea. In the present 

investigation, these were also found to be present 
in the abdomen of the crayfish, Cambarus clarkit, 
though with minor differences in their anatomical 
arrangement. The 2 receptors, which are located 
on each side of each abdominal segment, have 
been shown to respond to stretch in a rather 
typical manner, though differing from each other 
in threshold and in rate of adaptation, the larger 
having the higher threshold and the quicker adap- 
tation rate. One of the receptors may be removed 

so that an organ giving to sensory potentials of a 

single rhythm may be studied. Dilute solutions of 

acetylcholine have been shown to increase the 
activity of these sense organs, a noticeable effect 
being obtained in stretched preparations with 
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dilutions of 1 X 10-8. Higher concentrations may 
initiate activity in relaxed preparations. The 
effect of acetylcholine is not potentiated by 
eserine (1 X 10-§-2 X 1074).° 


Electrolytes in muscle of rat forelimb after in- 
tense local. x-irradiation. W. S. WiLpE ANpD C. 
W. SHEPPARD. Dept. of Physiology, Tulane Univ., 
New Orleans, La., and Biology Div., Oak Ridge 
Natl. Lab., Oak. Ridge, Tenn. 

Wistar adult male rats under Nembutal were 
secured under a 13-mm lead plate shield contain- 
ing a window for exposure of the muscles of one 
forelimb (elbow to wrist) to x-rays (single doses, 
230 kvp, 10-73 kr; rate 720 r/min. 30 mm. from 
shutter and filtered through 3 mm. of aluminum; 
scatter to other parts of animal 0.11% of dosage). 
Companion muscle from the other shielded fore- 
limb served as control against indirect influences 
which ‘might arise from whole-body effects of 
scattered radiation. For many hours after ex- 
posure, the animal continued to use the limb 
freely. The rayed muscle, sampled 22 hours after 
exposure began, was swollen but bore no other 
visible evidence of damage, and remained func- 
tional. All analyses were expressed per 250 gm. 
dry weight of muscle completely cleaned of. fat, 
membranous and tendinous connective tissue. 
Changes would otherwise be masked by swelling. 
Total water of the exposed muscle increased with 
dosage to exceed controls by 25%. Potassium 
content remained unchanged. Simultaneous inulin 
and Na?4 spaces in a separate group of rats, 
nephrectomized at 22 hours to prevent urinary 
loss of inulin, proved that the water gain was 
entirely interstitial. Gain in total water and gain 
in Na®* and inulin space were all three equal. 
Shielded control muscles from all rats collec- 
tively showed no changes correlated with total 
body irradiation such as might occur from scatter. 
Thus water, potassium, and sodium were un- 
changed in exposed muscle fibers but edema oc- 
curred because of local vascular disturbances. 


Emotional blood pressure responses of trained 
normal dogs. C. M. WitHEeLMJ, E. B. Wa.p- 
MANN,* T. F. McGurre* anp JoHn McDon- 
ovaH.* Dept. of Physiology and Pharmacology, 
Creighton Univ. School of Medicine, Omaha, Neb. 
Daily blood pressure determinations have been 

made on 14 trained dogs over long periods of time. 

The various manipulations have been highly 

standardized, with the result that the dogs have 

become conditioned to the procedures. This re- 
port concerns the effect of certain accidental or 

Planned innovations in the procedure such as: 

!) a change in routine; 2) strangers in the labora- 

tory; 8) replacing the operator who trained and 

usually made the readings by another; 4) previous 
noise and great confusion in the kennels; 5) pres- 
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ence of a female in estrus. One group of animals 
seemed quite well balanced and phlegmatic and 
gave virtually no response to these minor changes, 
whereas another group responded by marked 
elevations in’ blood pressure which were grossly 
excessive in view of the mildness of the emo- 
tional stress. Actual gross muscular movements 
or struggling were not observed and cannot be 
considered a cause. Aside from the natural differ- 
ences in the responsiveness of the animals, the 
degree of training seemed to be an important 
factor, in that a high degree of training seemed to 
be conducive to greater emotional instability. 
These findings suggest that many common labora- 
tory procedures may incite considerable emotional 
tension in trained dogs which is not grossly evi- 
dent. It is provocative to ask whether the re- 
straints and conditioning characteristic of modern 
civilization result in a similar degree of vasomotor 
sensitivity to minor environmental and emotional 
stimuli in human subjects. 


Myocardial lesions in mice fed a yeast-protein 
diet. W. Lane Wriuutams AND RicHarp B. 
ARONSOHN.* Dept. of Anatomy, Univ. of Min- 
nesota, Minneapolis. 

Cardiac lesions were observed in all of 43 hybrid 
mice (Strong A x Bagg albino) fed a (British) 
yeast-protein diet (HimMsworTH AND GLYNN) for 
64-283 days. The mice were restricted to this diet 
when 6-10 weeks of age. Ceroid pigment was 
generally present in all of the hearts. Eighteen 
mice showed extensive necrosis and fibrosis of 
the myocardium, and 20 showed punctate necrosis 
without significant fibrosis. Myocardial damage 
was present in 8 mice that died after receiving 
the diet for 60-80 days. No cardiac lesions were 
observed in a very small group of mice (4 animals) 
fed the same diet for 60-80 days but receiving 2 
mg. alpha tocopherol weekly by intraperitoneal 
injection. These results indicate that myocardial 
lesions are more frequent than extensive hepatic 
necrosis in mice restricted to a diet in which yeast 
is the source of protein. Preliminary studies in- 
dicate that deposition of ceroid pigment and 
necrosis of fibres also occur in skeletal muscle, 
and that there is inhibition of the later stages of 
spermatogenesis. Studies of mice fed the yeast- 
protein diet plus feeding of wheat germ oil are 
incomplete. 


Correlatives of urinary salt excretion. A. V. 
Wo tr. Dept. of Physiology and Pharmacology, 
Albany Med. College, Albany, N.Y. 

The rates of excretion of urinary Na and K 
were followed for 5 hours in dogs, after intrave- 
nous priming with variously concentrated NaCl 
solutions. On the average, for a given load of 
salt solution, the disappearance of the load of 
water and of Na, and the disappearance of the 
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osmotic distortion is practically a first order 
process. But there is evidence that the velocity 
constant of Na increases with the initial distor- 
tion. Study of coefficients of correlation between 
a) excretion rates of Na or Na + K and b) load of 
Na or various, calculated osmotic distortions of 
intracellular and extracellular phases suggests: 
1) the excretion of osmotically effective salts can 
be described better in terms of osmotic distortions 
in body fluid compartments than in terms of salt 
load alone; 2) the augmentation of K excretion 
with hypertonic infusions may reflect a compen- 
satory renal activity facilitating the reduction of 
distortion in body fluid compartments. The man- 
ner of formulating the distortion factor which is 
most closely correlated with salt excretion is 
under investigation. 


Quantitative tests for salivary amylase activity by 
a new method. E. ALFRED WoLF (introduced by 
T. K. Kruse). Dept. of Biological Sciences, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

A new method was developed which allows: 1) 
the separate collection of the parotid and sub- 
lingual-submaxillary (S-S) secretions, and 2) the 
timing of the process of digestion of a starch 
solution by a sample of diluted saliva, without 
interfering with the process. The reciprocal of 
the time required for completion of the process 
(achromatic iodine point), multiplied by 100, is 
used as the measure of digesting strength. A total 
of 85 individuals was tested for each kind of 
saliva: eight adults each 10 times, one adult twice 
daily 54 times, 76 adolescents each twice. Results: 
the mean values for adults were: parotid 32.5 
units, S-S 5.9 units; for adolescents: females 39.4 
and 7.9, males 30.6 and 4.8, negroes 39.3 and 8.6, 
whites 34.2 and 5.3. The 108 tests on one individual 
showed identical strength of activity before and 
after lunch. Addition of mucin-rich S-S saliva, 
inactivated by heat, to parotid saliva showed no 
inhibiting effect of mucin. Twice during the test- 
ing this person suffered a head cold; the amylase 
activity was reduced but returned to the normal 
range after administration of aspirin-codeine for 
2-3 days. A linear correlation was found between 
rate of metabolism per kilogram of body weight, 
and S-S activity. The tests suggest that strength 
of salivary amylase activity is a constitutional 
characteristic of the individual. 


I'31 metabolism by thyroid glands of hypophysec- 
tomized C;H mice. S. H. WoLLMAN Anp R. O. 
Scow (introduced by Roy Hertz). Natl. Cancer 
Inst. and Natl. Inst. of Arthritis and Metabolic 
Diseases, Natl. Insts. of Health, Bethesda, Md. 
Four-month-old male C;H mice were fed a low- 

iodine pelleted diet in the first experiments. 

Twenty-four hour I!*! uptake of thyroids was 

18% 2 days post-hypophysectomy, 4% at 6 days, 

2% at 12 days, and 20% in shams. Six % of thyroid 
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[431 was present in thyroxine fraction 2 days post- 
hypophysectomy, 3% at 4, and 20% in shams, 
Thyroid/serum iodide concentration (TSI) ratio 
after single injection of propyl thiouracil was 75 
at 7 days post-hypophysectomy, 125 in normals. 
In the following studies, 5-months-old C3H mice 
were fed since weaning a diet containing 0.25% 
thiouracil until 7 days pre-operatively and then 
fed low-iodine diet. Twenty-four hour I?*! uptake 
was 54% 2 days post-hypophysectomy, 18% at 6 
and 4% at 12 days, compared with 64%, 57% and 
45%, respectively, in shams. TSI ratio after 
single injection of propyl thiouracil was not 
significantly different from sham value of 145 at 
2 and 6 days, but significantly less at 12 days post- 
hypophysectomy. TSI ratio in unblocked glands, 
determined with acid soluble I!*! of thyroid homo- 
genates, was 65-80% lower than in blocked thy- 
roids in both hypophysectomized and normal 
mice. At 6 days post-hypophysectomy the TSI 
ratio was normal in unblocked thyroids 1.5 hours 
after I'*! administration. At this time bound I" 
of hypophysectomized mice was 6% that of shams, 
whereas total uptake was 20% that of shams. 
Blood I'*! in hypophysectomized mice was 70% 
greater than in shams at this time. Unbound [!* 
in thyroids was 50-70% of total gland content in 
hypophysectomized mice but only 5-10% in shams. 


Water and calcium shifts induced in guinea pigs 
by lethal dose of histamine. Lester F. 
WoLTERINK, MArRvIN Murray* anp W. Doyne 
Couunes. Dept. of Physiology and Pharma- 
cology, Michigan State College, East Lansing. 
Terminal quantities of water and Ca“ in the 

tissues of guinea pigs killed with histamine are 

generally greater than in animals asphyxiated 
with ether. The increment is small; the major 
event in histamine death being a massive enlarge- 
ment of the water space available to I#*!. In tis- 
sues with smooth muscle (uterus, bladder, lung), 
the entire water content of the tissue becomes 
available to [}*4. In pectoral muscle, however, 
70% of the total water has still not been entered 
by I! following histamine. Ca“ diffuses beyond 
the extracellular compartment into the cells where 
it presumably either exchanges with a certain 
fraction of the cellular calcium, or is bound to 
protein or lipid, or both. In ether asphyxiated 
animals, about half of the total Ca“ found in the 
wet tissue is intracellular (except uterus and 
liver), if we accept the I'*4 space as the extra- 
cellular fluid volume. Following histamine, it is 
questionable whether the I**! space should be 
regarded as completely ‘extracellular’. In pectoral 
muscle, following histamine, seven-eighths of its 

Ca* is in a compartment not entered by I 

(whereas following ether asphyxia, only half is s0 

distributed) despite doubling of the I! compart- 

ment following histamine. Gross immobilization 
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of Ca must have occurred in pectoral muscle 
following histamine. In lung, on the other hand, 
Ca* was actually lost. (This work was supported 
in part by the U. S. Atomic Energy Commission.) 


Infrared spectra of muscle cells. D. L. Woop 
ano G. B. B. M. SuTHEeRLAND (introduced by 
D. E. 8S. Brown). Dept. of Physics, Univ. of 
Michigan, Ann Arbor. 

The infrared spectra of both intact and dehy- 
drated muscle cells have been obtained in the 
range 1.2u to 15u. Various techniques have been 
employed to do this, including the use of a re- 
flecting microscope. Studies of dehydration and 
fixation techniques have shown that the spectrum 
of the intact tissue is changed with standard 
fixatives, but that freeze drying produces very 
little change. Experiments with the contractile 
system of muscle obtained by cold glycerol ex- 
traction have so far yielded very little information 
because of the intense absorption due to glycerol 
in the region 6-10u. One of the main experimental 
difficulties in studying the intact cell in Ringer’s 
solution is that two of the principal bands of 
muscle protein at 3.0u and 6.0u are overlaid by 
absorption bands due to water in these same 
regions. Attempts to overcome this difficulty by 
replacing the water by deuterium oxide have 
only been partially successful. The principal ab- 
sorption bands are very similar to those of myosin 
and actomyosin with the exception of a band near 
9.74 which is quite variable in intensity among 
muscles from one animal and also between similar 
muscles from different species. Using polarised 
radiation, dichroism has been found in a band at 
1.95u in certain cases. The significance of these 
results will be discussed in relation to current 
theories of the structure and orientation of pro- 
tein molecules in muscle. 


Simplified calculation of cardiac output by dye 
method utilizing the oximeter. Earn H. Woop 
AND Homer R. WaRNER.* Mayo Fndn., Univ. 
of Minnesota, and Mayo Clinic, Rochester. 
The technical difficulty of collection and in- 

dividual analysis of multiple arterial samples in 

the dye dilution procedure has been eliminated 
by the development of methods for continuous 
recording of dye concentration in whole blood. 

Still remaining, however, is the necessity for 

tedious semilogarithmic replotting of the curve, 

extrapolation of the replotted curve to the base 
line and estimation of the area under this curve 
to obtain the mean concentration (c) during, and 
the time (¢) required for, initial passage of the 
dye: factors needed for calculation of cardiac 
output by the Hamilton formula: CO = I/ct. As 
an empirical simplification, each cuvette oximeter 
curve was reduced to a triangle by drawing 
through it three straight lines connecting the 


points of: initial appearance of the dye, maximal 
concentration of the dye and the point of intersec- 
tion of the extrapolated returning deflection with 
the zero concentration line. The base of this 
triangle was taken as (¢) and one half the altitude 
as (c). Dye curves recorded from 21 subjects were 
analyzed by the established semilogarithmic re- 
plot method and the triangle method. The tri- 
angle method gave values for mean concentration 
higher (average: 141 + 2%) and for passage time 
smaller (65 + 1.5%) than the replot method. Since 
these were opposing errors, systematic error in 
cardiac output by the triangle method was small 
(9+ 2%). Standard deviation between triangle 
and replot values was 9%. Variability, obtained | 
by ear oximetry without blood samples, although 
large (17%), may not be entirely prohibitive. 


Properties of spinal cord elements studied with 
intracellular ultramicroelectrodes. J. WALTER 
Woopspury* AND Harry D. Patron. Dept. 
of Physiology and Biophysics, Univ. of Washing- 
ton School of Medicine, Seattle. 
Ultramicroelectrodes (tip diameter <0.5u) were 

introduced into lumbar or sacral spinal segments 

of decapitate cats. Stimulating and recording 
electrodes were placed on the dorsal root (DR) 
and ventral root (VR). Movement of the cord was 
minimized by three-point fixation bilateral 
pneumothorax and curarization. Criterion for 
intracellular penetration of electrode was sudden 
appearance of a sustained negative resting po- 
tential. These measured 40-100 mv. (av. of 21 
measurements—69 mv.). Positive monophasic ac- 
tion potentials were elicited by DR and/or VR 
stimulation. Units responding to VR and DR 
shocks were designated anterior horn cells; those 
responding only to DR volleys were arbitrarily 
termed interneurons. Interneurons characteristi- 
cally responded repetitively (max. frequency— 
700 to 1000/sec.) to single DR shocks, the number 
of spikes being graded by strength of excitatory 
volley. In some units, spontaneous discharge was 
accelerated by DR stimulation; in others, in- 
hibited. Latencies of interneuron discharges 
varied from 1.5 to 5.5 msec, with amplitudes up 
to 100 mv. The take off of the spike was always 
sharp with no sign of pre-spike electrical activity. 

Horn cells were less frequently isolated and differ 

from interneurons as follows: a) they do not char- 

acteristically respond repetitively to single DR 
volleys, and b) spike is preceded by low amplitude 
positive potential as described by Eccles. 


Effects of some steroids on membrane potentials 
of single ventricular fibers of frog heart. LowELL 
A. Woopgpury AND Hans H. Hecut.* Depts. of 
Physiology and Medicine, Univ. of Utah, College 
of Medicine, Sali Lake City. 

Because digitoxin and other cardiac glycosides 
caused such striking effects on the membrane rest- 
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ing and action potentials of single ventricular 
fibers of the frog heart, work was extended to 
steroids and of necessity to the liquid vehicles 
in which they were suspended. Preliminary results 
were as follows: Desoxycorticosterone acetate in 
doses of 250-500 mg/kg. given 24-48 hours before 
examination caused no consistent observable 
changes. The intravenous injection of the gly- 
coside of this steroid in doses of 25 mg/kg. was 
often followed by transitory decreases in the mem- 
brane potential, the overshoot potential and the 
first phase of recovery but the results were not 
always consistent. Cortisone and Compound F 
in doses up to 30 mg/kg. caused no consistent 
changes within two hours that could be attributed 
specifically to these steroids. Cholesterol in a dose 
of 7.4 mg/kg. resulted in a bizarre action potential 
with a transitory increase in the rate of the first 
and second phases of recovery and a decrease in 
the third phase. Negative after potentials of large 
magnitude (10-12 mv.) appeared following the 
cholesterol. Recovery from the effects was com- 
plete in about an hour. Na-androsterone sulfate 
at a dose of 75 mg/kg., i.v., caused a 40% decrease 
in the duration of the action potential and an in- 
creased rate of recovery of phases 1 and 2. The 
vehicle (Merck aqueous vehicle no. 1) in which 
some of the steroids were suspended when given in 
doses of 1.5-2.5 ml/kg. resulted in a very marked 
decrease in the rate of the first phase of recovery, 
an increase in the overshoot potential and an in- 
crease in the ratio of the ventricular contraction 
duration to the action potential duration. 


Patterns of localization in somatic efferent and 
afferent systems of the cerebral cortex of the 
chimpanzee. C. Woo.tsry, J. Barnarp,* R. 
But er,* G. CRANDALL,* J. Fay,* R. OstENso,* 
P. SerruaGe* anv A. Travis.* Dept. of Physiol- 
ogy, Med. School, Univ. of Wisconsin, Madison. 
Two chimpanzees were maintained under Nem- 

butal anesthesia for 5 and 7 days, respectively, 

while studies were made continuously day and 
night through rotation of personnel. Of 6 problems 
studied on each of these animals, results will be 
reported on the following 3: 1) The precentral 
motor area, including most of its buried portions, 
was explored in 2-mm. steps with 60-cycle a. c. 
stimuli of 3-second duration and of threshold in- 
tensity. 2) The supplementary motor area on the 
medial aspect of the hemisphere was located and 
partly defined. 3) The postcentral tactile area 
was mapped with the evoked potential method. 

Results of these 3 studies will be presented as 

figurine charts and the relations found in the 

chimpanzee will be compared with those previ- 
ously reported in this way for other primate and 
subprimate forms. 


Use of the stereoencephalotome in man for sub- 
cortical stimulation, recording of potentials 
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and production of lesions (Motion picture). H. T. 

Wycis* anp E. A. Sprecen. Depts. of Expil. 

Neurology and Neurosurgery, Temple Univ. 

School of Medicine and Hosp., Philadelphia, Pa. 

The stereoencephalotome is an application of 
Horsley-Clarke’s stereotaxic principle to thé 
human brain. The motion picture shows the pre- 
operative x-ray studies, the calculation of the 
electrode position in relation to intracerebral 
reference points (pineal gland, posterior commis- 
sure), the insertion of stimulating and recording 
electrodes, the recording of subcortical potentials, 
the production of electrolytic subcortical lesions, 
and postoperative controls of the position of the 
lesion. The use of the apparatus for physiologic 
studies during operation and the range of error of 
the method are discussed. 


Measurement of dead space during exercise and 
at rest. ALLEN C. Youna (introduced by H. 8. 
BENNETT). Dept. of Physiology and Biophysics, 
Univ. of Washington School of Medicine, Seattle. 
The dead space was measured by using a rapid 

CO, analyzer. Measurements on subjects exercis- 
ing (7.5 mph, 7.5% grade) and doing voluntary 
expiration from various initial lung volumes 
showed a variation of dead space of approximately 
two to one. If Bohr’s equation and end alveolar 
samples had been used in the calculation of dead 
space very much larger changes would have been 
falsely indicated. 


Respiration and anaerobic glycolysis of develop- 
ing limb buds of chick embryos. Was ey D. 
YusHok* aNnp WrktTor W. Nowinskr. Tissue 
Metabolism Research Lab. and Dept. of Bio- 
chemistry, Univ. of Texas Med. Branch, Galveston. 
The oxygen uptake and anaerobic glycolysis of 

the developing wings and legs of 5- to 10-day em- 

bryos were investigated in order to determine 
which enzyme system is more closely related to 
growth. A cross of White Leghorns and New 

Hampshire Reds was used. The results, expressed 

in microliters per hour of O2 uptake or of C02 

evolution, were calculated on the following bases: 
total appendage; 1 mg. dry weight; and 100 micro- 
grams DNA, which is equivalent to approximately 

15 million cells. Oxygen uptake of wings, calcu- 

lated on these bases, was not significantly different’ 

from that of legs. On the DNA basis, the anaerobic 
glycolysis of the legs of 6- and 7-day embryos was 
significantly higher than that of the slower grow- 
ing wings. The values (mean and standard error) 
for 7-day wings and legs were 20.4 + 0.40 and 

23.6 + 0.55 respectively. However, on the dry 

matter basis, there were no statistical differences 

between wings and legs of the investigated stages. 

Comparions of the instantaneous rates of growth 

and of metabolic processes revealed the following: 

When the rate of DNA accumulation in legs was 

increasing, the rate of O2 uptake was decreasing 
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and vice versa. However, the rate of CO:z produc- 
tion of legs was running parallel to that of DNA 
accumulation from the 5th to the 7th day. In the 
wings, the relation of oxygen uptake and of DNA 
was similar to that of the legs. 


Accelerating effect of adrenalectomy on regrowth 
of hair in the rat considered in relation to 
pituitary histology. IsoLpe T. Zeckwer. Dept. 
of Pathology, Univ. of Pennsylvania Medical 
School, Philadelphia. 

Four groups of rats were studied: /) thyroid- 
ectomized, 2) thyroidectomized and adrenal- 
ectomized, 3) adrenalectomized, 4) intact. Ad- 
renalectomy was performed 5 to 17 weeks after 
thyroidectomy. Adrenalectomized rats received 
1% NaCl drinking fluid. Hair was shaved by elec- 
tric clippers from the back and sides of all rats, 
and the regrowth of hair photographed. Thyroid- 
ectomized rats showed large bald areas; rats with 
combined thyroidectomy and adrenalectomy 
showed rapid diffuse regrowth, nearly as marked 
as in adrenalectomized with thyroids intact, whose 
growth was much more rapid than in the intact 
rats. This proved that thyroidectomy, which 
caused loss of acidophils from the pituitary and 
stunting of somatic growth, did not prevent the 
accelerating effect of adrenalectomy on hair 
growth. A number of parabiotic rats were studied 


in which one partner was adrenalectomized. The 
adrenalectomized partner showed as rapid diffuse 
regrowth of hair as did single adrenalectomized 
rats. The intact partner in parabiosis with the 
adrenalectomized showed the slower patterns of 
regrowth characteristic of a single intact rat. The 


adrenalectomized partner, therefore, did not 
transfer to the intact parabiont any substance 
that stimulated hair growth. This suggests that 
adrenalectomy does not cause any increase in an 
accelerating substance, but occasions the removal 
of an inhibitory substance, and this removal is not 
modified by loss of pituitary acidophils consequent 
upon thyroidectomy. Regrowth of hair does not 
parallel somatic growth and does not depend on 
the presence of pituitary acidophils. 


Measurement of limb blood flow in man by con- 
stant infusion of T-1824. K. L. Zreruer, R. 
Anpres,* H. M. ANpDERSON,* W. StTaINsBy* AND 
J. L. LinrenTHAL, Jr. Depts. of Environmental 
Medicine and Medicine, Johns Hopkins Univ., 
Baltimore, Md. 

T-1824 is injected into the brachial artery at 
constant rate by a motor-driven syringe. Venous 
blood is collected continuously from a catheter 
in an ipselateral antecubital vein. From the known 
tate of infusion and the concentration of dye in 
venous plasma, the rate of plasma flow can be 
calculated by the Stewart principle. Theory as- 
sumes uniform concentration of dye throughout 
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the vascular bed under study, but this is not at- 
tained if infusion is performed through an ordinary 
hypodermic needle or at very slow rates, owing to 
uneven distribution of infusate in a laminar- 
flow system. However, when the infusion is jet- 
sprayed against the blood stream through a needle 
of approximately 1 ml. internal diameter uniform 
concentration is attained, as demonstrated in a 
mechanical flow model, in the femoral artery of 
the dog, and in the forearm in man. If after equilib- 
rium is attained, the injection is halted, then the 
concentration of T-1824 in the venous effluent 
(corrected for recirculation) vanishes with time. 
The area under the falling curve at the determined 
rate of flow provides a measure of the vascular 
volume. (Aided by contract with Office of Naval 
Research, NR 113-241.) 


Effect of Dibenamine on humoral and vascular 
changes in dogs subjected to hemorrhagic 
shock. BENJAMIN W. ZwerracH, SILvio Barz 
AND EPHRAIM SuHorr. Dept. of Medicine, Cornell 
Univ. Med. College and New York Hosp., New 
York City. 

Conventional hemodynamic measurements have 
not disclosed the mechanisms by which Diben- 
amine, an adrenolytic and sympatholytic drug, 
protects the peripheral circulation against the 
lethal effects of hemorrhagic or traumatic shock. 
The present studies with Dibenamine derivative, 
S.K.F. 688A, in the dog have utilized criteria of 
peripheral vascular function obtained by direct 
visualization of the terminal vascular bed in the 
omentum, and by assay for blood-borne vasoactive 
principles. Dogs, given 2 mg/kg. 688A, readily 
withstood an otherwise lethal graded hemorrhage 
and recovered following administration of the 
blood withdrawn. Although Dibenamine in this 
dose range is adrenolytic, the muscular vessels in 
the capillary bed before hemorrhage continued to 
respond to normally effective concentrations of 
epinephrine applied topically to the omentum. 
Furthermore, Dibenamine did not interfere with 
the development of hyperreactivity nor with the 
augmentation of vasomotion in the terminal vas- 
cular bed, characteristic of the compensatory 
response to hemorrhage. The outstanding differ- 
ences in the omentum were a blunting of the vaso- 
constriction usually observed in the arterioles and 
the persistence of a remarkably adequate circula- 
tion through the capillary bed at pressures as low 
as 25 mm. Hg. Vascular decompensation did not 
develop following a period of hemorrhagic hypo- 
tension which produced hyporeactivity and ir- 
reversibility in controls. Although the elaboration 
of VEM by the kidney during the compensatory 
stage was not affected, VDM failed to appear, even 
after 3 to 4 hours of drastic hypotension, and the 
liver was found to have preserved the integrity of 
its VDM inactivation mechanisms. 
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Purification and properties of prolidase from eryth- 
rocytes. Evisan ApAms* AND Emit L. Smita. 
Lab. for Study of Hereditary and Metabolic Dis- 
orders, Univ. of Utah, Salt Lake City. 
Individual peptidases which hydrolyze the sub- 

strates, glycyl-t-proline (GP), 1-leucinamide 

(LA), glyeylglycine (GG) and triglycine (GGG), 

were found in erythrocytes of several species. 

Levels for these enzymes are relatively constant 

in individual human hemolysates and show metal 

activation characteristics for the hydrolysis of 

GP, LA and GG similar to comparable activities 

in other tissues. Hemolysates of nucleated avian 

erythrocytes are similar in levels of activity to 
mammalian hemolysates. Prolidase (hydrolysis of 

GP) was partially purified from horse erythroeytes 

by ammonium sulfate fractionation after removing 

hemoglobin by the Tsuchihashi procedure. Prep- 
arations were 100-400 times purer than crude 
hemolysates and comparable to the best obtained 
from other tissues. Erythrocyte prolidase prepared 
as described is virtually free of contaminating 
tripeptidase, aminopeptidase and a variety of 
dipeptidase activities. Similarity of prolidase from 
erythrocytes and from other tissue sources was 

indicated by: optimal hydrolysis of GP at px 7.8, 

10- to 30-fold activation by incubation with 0.02 

M Mn** but not with other metals studied, in- 

hibition by pyrophosphate and versenate, and by 

the relative proteolytic coefficients for GP and 
the less sensitive substrates, glycylhydroxy-.- 
proline and 8-alanyl]-u-proline. Studies of specificity 

indicated the requirement of free a-NH2 and a- 

COOH groups for significant hydrolysis. No pro- 

teinase activity was detected on prolonged in- 

cubation with horse hemoglobin or human serum 
albumin. 


Selection of biochemically deficient mutants of 
E. coli. Evwarp A. ADELBERG AND JOHN W. 
Myers (introduced by M. Doupororr). Dept. 
of Bacteriology, Univ. of California, Berkeley. 
The use of penicillin to select for auxotrophic 

mutants induced in a wild-type population of 

E. coli has 3 drawbacks as currently employed: 

mutant survival is variable and frequently very 

low, wild-type survival is often high, and the use 
of an intermediate cultivation period in liquid 
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medium results in an unknown number of repli- 
cates of each original mutant appearing as sepa- 
rate colonies on the final plates. This means that 
when a biochemist attempts to collect mutant 
strains blocked at several different steps in a given — 
biosynthetic pathway, many thousand wild-type 
colonies may have to be isolated, screened and 
discarded ; and even when several desired types are 
found they may all be identical progeny of one 
original mutant cell. A new technique has been 
devised which eliminates these difficulties and 
greatly simplifies the manipulations. Wild-type 
cells of EZ. coli (ATCC 9637) are irradiated with 
ultra-violet and about 3 X 10° survivors plated in 
one petri dish in minimal agar. To the plate are 
successively added, with appropriate intervening 
periods of incubation, layers of minimal agar con- 
taining penicillin, penicillinase, and finally growth 
factors. Between 70 and 80 colonies eventually 
appear, 95% of which are stable biochemical 
mutants, each representing a unique mutation 
event. In one experiment 20% of these were found 
to respond to hydrolyzed nucleic acid, 10% to a 
vitamin mixture, and 70% to vitamin-free hydro- 
lyzed casein. Virtually complete recovery and 
selection of mutants have been obtained without 
exception in 30 or more experiments. (Supported 
in part by ONR contract.) 


Biochemical effects of specific amino acid de-: 
ficiencies in man. ANTHONY A. ALBANESE AND 
ReainaLtp A. Hiaeons.* Nutritional Research 
Lab., St. Luke’s Hosp., New York City. 
Previous publications by others and the authors 

have shown that diets poor or lacking in each of 

the indispensable amino acids caused abnormal 

N-retention in infants and negative N-balances 

in young adults. In an attempt to establish criteria 

for the detection of spontaneous deficiencies of 
specific amino acid in man the experimentally 
induced N losses were characterized by measure- 
ments of various N and S constituents of the urine 
and blood protein levels. In infants a temporary 
lack of tryptophane, isoleucine, lysine and the 
sulfur amino acids produced such changes in out- 
put of urea, ammonia, organic acids and various 
amino acids as to permit easy identification of each 
deficiency. Variations in the levels of various blood 
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proteins were also specific. The N-losses of adults 
maintained on diets poor in tryptophane, histi- 
dine, lysine and the sulfur amino acids could not 
be so characterized. The biochemical significance 
and some applications of these findings will be 
discussed. 


Thiosulfates and methionine metabolism in man. 
Antuony A. ALBANESE, Berry L. VEsTAL* AND 
Lovuxia StTepHANSON.* Nutritional Research 
Lab., St. Luke’s Hosp., New York City. 
Recent studies have shown that in descending 

order, thiocyanate, thiosulfate, sulfite and hydro- 

sulfite ions interfere with the oxidimetric deter- 
mination of methionine in biological products. 

Of these interferants only the thiosulfate ion re- 

quires consideration when the measurement is 

made in human urine. The average daily thiosul- 
fate sulfur output, determined iodometrically, 

was 35.5 mg. for children and young adults, (7-26 

yrs.) and 29.1 mg. for older adults (68-80 yrs.) 

This amount of thiosulfate sulfur introduces a 

positive error in this measurement of methionine 

which is equivalent roughly to 20% of the daily 
methionine output of children and young and 
old adults. Oral administration of 1.5-3.0 gm. of 

DL-methionine to children and young adults led 

to an increased output of methionine, cystine and 

inorganic S, but failed to increase the thiosulfate 

titre above normal levels. Similar tests with L- 

methionine also failed to change the thiosulfate 

titre from the norm. These findings suggest that, 
unlike in other species, the thiosulfate ion is not 

a primary or immediate metabolite in the human 

metabolism of methionine. 


Stability of human plasma prothrombin fractions. 
BENJAMIN ALEXANDER AND GRETA LANDWEHR.* 
Yamins Research Lab., Beth Israel Hosp., and 
Dept. of Medicine, Harvard Med. School, Boston, 
Mass. 

Several methods have been employed to sepa- 
rate prothrombin from liquid or lyophilized human 
plasma: a) direct adsorption of oxalated, or resin- 
decalcified, plasma with BaSO4 and elution with 
citrate; b) adsorption-elution of citrated plasma 
after prior removal of calcium and citrate by ion- 
exchange resins; c) initial precipitation of the 
euglobulins at low ionic strength and px 5.1 
followed by BaSO4 adsorption and citrate elution 
of the euglobulin fraction; d) same as c) but elution 
with phosphate instead of citrate; and e) sub- 
fractionation of the euglobulins with ammonium 
sulphate. In contrast to preparations from fresh 
plasma, those from aged or lyophilized plasma 
exhibit marked instability of the prothrombin 
activity, substantial losses or total inactivation 
eccurring within 2448 hours during handling. 
Progressively less thrombin can be evolved in the 
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2-stage system despite supplements of known con- 
version factors. The losses are not reflected jn 
thrombin formation except with procedure d where 
phosphate instead of citrate is used as eluant. The 
latter observations are in accord with Milstone’s, 
on bovine prothrombin similarly derived, who 
attributed the phenomenon to prothrombin con- 
version by thrombokinase in the fractions. Experi- | 
ments are in progress to ascertain whether the 
lability of our fractions is similarly referable to 
thrombokinase formation during the aging of 
plasma. Precipitation of the prothrombin with the 
euglobulins as the first step in the procedure has 
notable advantages: 1) interference by citrate 
anticoagulant with prothrombin adsorption by 
BaSOQ4 is obviated; 2) Spca and its precursor are 
not precipitated with the prothrombin, and can be 
subsequently separated from the non-precipitated 
fraction. 


Distribution of exogenous cholesterol in tissues 
of rat. Rostyn B. ALFIN-SLATER AND LEsuiz I. 
Rice (introduced by Harry J. DEVEL, JR.). 
Dept. of Biochemistry and Nutrition, Univ. of 
Southern California, School of Medicine, Los 
Angeles. 

The incorporation of exogenous cholesterol into 
the tissues of normal rats was studied by feeding 
a diet containing 1% of deuterium-labeled cho- 
lesterol for a period of 8 days. Food consumption 
was measured and urine and feces were collected 
over the experimental period. At the end of 8 days 
the animals were sacrificed and total cholesterol 
and deuterium content of cholesterol were meas- 
ured in a series of tissues. There was a significant 
increase in cholesterol in the liver, adrenal, and 
intestine. Although the mg. cholesterol/gm. of 
spleen did not increase significantly, the spleens 
of the cholesterol-fed animals were somewhat en- 
larged and therefore the total cholesterol content 
was greater than in the control group. Deuterium- 
labeled cholesterol was found in all the tissues ex- 
amined, although only a negligible amount oc- 
curred in the brain. The deuterium concentration 
was highest in the cholesterol of the feces and was 
identical with the deuterium concentration of the 
cholesterol fed. The next highest deuterium con- 
centration was found in the liver, lung, spleer 
and adrenal, and decreased respectively in red 
blood cells, plasma, intestine, carcass and kidney. 
The deuterium concentration in the body fluids 
was negligible. This indicates the transfer of cho- 
lesterol into tissues other than liver and into 
tissues where total cholesterol levels have not 
been changed. (Supported by a grant from the 
U. 8. Public Health Service.) 


Serum tributyrinase III. Effect of pH and ionic 
strength on enzyme activity. C. ALPER AND P. 
P. Poxaxkorr, Jr. (introduced by M. J. Boyp)- 
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Div. of Biological Chemistry, Hahnemann Med. 

College, Philadelphia, Pa. 

A study of the effect of pH on the activity of 
serum tributyrinase demonstrates the presence of 
2 peaks of enzyme activity. Emulsions of tribu- 
tyrin (ALPER AND Potakorr, Federation Proc. 10: 
155, 1951) are prepared in veronal, phosphate, 
glycine, citrate and borate buffers of identical 
ionic strength. All determinations are performed 
in the presence of Catt with the exception of 
phosphate buffer. The px optima of serum tri- 
butyrinase in each of the buffers are respectively, 
veronal, 6.5 and 8.5; phosphate, 6.0 and 7.5; 
glycine, 6.0 and 9.5; citrate, 7.0 and 8.5; and 
borate, 6.5 and 8.5. The tributyrinase activities/ 
ml. of serum at the alkaline and acid peaks are 
respectively: veronal, 1.17 and 0.97 units; borate, 
1.12 and 0.81 units; citrate, 0.83 and 1.01 units; 
citrate without Ca*t, 0.60 and 0.60 units; glycine, 
0.82 and 0.75 units; and phosphate, 0.78 and 0.67 
units. In every buffer with the exception of citrate 
the enzyme activity at the alkaline peak exceeds 
that at the acid peak. A 2-, 4-, and 6-fold increase 
in the ionic strength of the veronal buffer results 
in greatly increased tributyrinase activity/ml. 
of serum and in a progressive shift of the alkaline 
and acid pH optima to the acid side. The.serum 
tributyrinase activity in veronal buffer at 6 times 
the original ionic strength is increased to 1.51 


units at a pH optimum of 7.5 and to 1.50 units at 
& pH optimum of 6.0. 


Hypervitaminosis A induced by crystalline vita- 
min A acetate. STANLEY R. Ames, WILLIAM J. 
Swanson,* Hueu A. Ristey* ano Puiuip L. 
Harris. Research Labs., Distillation Products 
Industries, Div. of Eastman Hodak Co., Roches- 
ter, NY. 

Hypervitaminosis A in the albino rat was in- 
vestigated, employing cottonseed oil solutions of 
crystalline vitamin A acetate. Single dose feeding 
tests indicated an LDs of about 1 million units/100 
gm. body weight. Results of 28 day, semi-chronic 
tests showed no deaths at a level of 15,000 units/100 
gm/day and an LDs at 28 days of 20,000-30,000 
units/100 gm/day. When animals were supple- 
mented daily over a long period (9-12 months), 
about 4 the animals died at levels of 20,000 units/ 
animal/day and all died at 30,000 units. Depres- 
sion of the growth curve proved to be a very sensi- 
tive measure of vitamin A toxicity. Supplements 
as high as 10,000 units/100 gm/day showed normal 
growth but levels of 15,000-20,000 units/100 gm/ 
day caused marked depression. Organ weights at 
the end of the experimental periods were essen- 
tially normal with the exception of a marked 
hypertrophy of the adrenals. Liver storage of 
Vitamin A at the 28th day was over 50% of in- 
gested dose up to 12,000 units/100 gm/day. Ap- 
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parently the liver reaches maximum vitamin A 
storage at about 50,000 units/gm. of fresh liver 
tissue. At this level of storage the extractable liver 
oil has a potency of about 1 million units/gm. 
Kidney storage of vitamin A was proportional to 
the dose at all levels. The breaking strength of the 
excised leg bones decreased with increasing dosage 
and closely paralleled depression of growth as a 
measure of vitamin A toxicity. 


Changes in blood cholesterol and lipoproteins 
during experimental overnutrition. JosErH T. 
ANDERSEN,* ADRIAN LAWLER,* Max LoweEn* 
AND ANCEL Keys. Lab. of Physiological Hygiene, 
Univ. of Minnesota, Minneapolis, and Mental 
Health Research Lab., State of Minnesota, Hast- 
ings. é 
Twenty middle aged male schizophrenic patients 

were encouraged to eat as much as they would of 
a well balanced high calorie diet for 20 weeks. 
The body weight grains were from 2-22 kg. Three 
men gained more than 20 kg. There was a signifi- 
cant correlation between increase in total serum 
cholesterol concentration and body weight gain; 
the coefficient of correlation was 0.47 and the prob- 
ability of this value occurring by chance was 0.04. 
The slope of the regression line indicated that for 
each kg. increase in weight the serum cholesterol 
rise was 2.2 mg/100 ml. At the middle and at the 
end of the fattening period the concentration of 
the Gofman §; 10-20 lipoprotein in the serum of 
12 men was determined. This lipoprotein consists 
of particles which when suspended in a medium of 
specific gravity 1.063 in the ultracentrifuge under- 
go flotation at rates between 10 and 20 Svedberg 
units. The relationship between increase in Gof- 
man lipoprotein in the last half of the fattening 
period and weight gain in the same interval gave 
a correlation coefficient of 0.48 and a probability 
of chance occurrence of 0.11. The lower level of 
significance for the lipoprotein than for total 
serum cholesterol is probably due in part to the 
smaller number of observations. The relation of 
serum cholesterol and Gofman lipoprotein to fat- 
ness in groups of subjects who have maintained 
their weight over a period of years will be dis- 
cussed. 


Transcapillary movement of sodium and calcium. 
W. D. Armstronec, JoHn A. JoHNson,* LEON 
SINGER* AND RoGeER LIENnkKE.* Dept. of Physio- 
logical Chemistry, Univ. of Minnesota, Minne- 
apolis. 

Arterial plasma concentrations of Ca‘* have been 
determined in 6 dogs between 1 and 150 minutes 
after the intravenous injection of Ca‘** in aqueous 
solutions and in plasma. Two animals received 
simultaneously Na” and Ca‘, and arterial plasma 
concentrations of each isotope were determined at 
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intervals to 340 minutes. The data have been 
fitted to equations in 3 exponential terms (Na??) 
or 4 exponential terms (Ca**). The apparent rates 
of transcapillary movement of sodium and calcium 
calculated from these equations are approximately 
equal. These calculations indicate, in different 
animals, that 30-60% of plasma sodium and cal- 
cium are turned over per minute. The concentra- 
tion of Ca*® in plasma declines more rapidly than 
that of Na”? due to exchange of Ca‘*® for Ca® of 
bone resulting in a reduced net return of Ca‘ 
from extravascular fluids to plasma. Evidence has 
been obtained that bone calcium is not equally 
exchangeable for that of extravascular fluids and 
that no longer than 3 minutes is required for some 
calcium to move from plasma to bone. Calcium 
binding by plasma proteins does not appear to 
interfere with transcapillary movement of cal- 
cium. 


Metabolic studies of radiotestosterone. JAMES 
ASHMORE* AND Epwarp A. Dotsy. Dept. of Bio- 
chemistry, St. Louis Univ. School of Medicine, 
St. Louis, Mo. 

Testosterone-4-C' was prepared by the method 
of Turner. The radioactivity of this labeled 
steroid was 3.2 X 105 c/m/mg. Its metabolism was 
studied by determining the excretion of C' in 
urine, feces, and expired air after the intragastric 
or intramuscular administration of 0.2 mg. of 
testosterone-4-C' to normal male rats. No C'* 
was found in the expired air. Slightly more radio- 
activity was found in feces than in urine. Two 
hundred ug. of radiotestosterone was administered 
by stomach tube to male rats with bile fistulas or 
with ligated bile ducts. The absence of significant 
amounts of fecal radioactivity during the 4-day 
experimental period indicated almost complete 
absorption. The bile was found to be the major 
pathway of excretion in the bile fistula animals; 
in the duct ligated rats, the major amount of C4 
appeared in the urine. 


Comparison of rates of reaction of bound and free 
diphosphopyridine nucleotide. Lazarus AsTRA- 
CHAN (introduced by NatHan O. Kapuan). 
McCollum-Pratt Inst., Johns Hopkins Univ., 
Baltimore, Md. ° 
Taylor et al. (J. Biol. Chem. 173: 619, 1948) 

demonstrated that triosephosphate dehydrogenase 

from rabbit muscle crystallizes with DPN firmly 
attached to the protein. We have made an attempt 
to determine which functional groups of DPN 
are involved in its attachment to triosephosphate 
dehydrogenase by comparing the rates of reaction 
of bound and free DPN with various enzymes. 

Bound DPN reacted at } the rate of free DPN 

with Neurospora DPNase, intestinal phosphatase 

and snake venom nucleotide pyrophosphatase. 
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Bound DPN was deaminated by takadiastase 
deaminase at } the rate of free DPN, and was re- 
duced with yeast alcohol dehydrogenase at } the 
rate of free DPN. A sensitive and specific assay 
method was developed to follow the degradation 
of DPN by either phosphatase, deaminase, or 
pyrophosphatase action. The products of these 
reactions have the same fluorescence as DPN in 
5n alkali, but the contribution to the fluorescence 
total by DPN was removed specifically by Neuro- 
spora DPNase. In this manner the degradation of 
DPN and formation of product could be measured 


‘ by an increase in fluorescence. The method was 


developed in order to take advantage of the sensi- 
tivity of the alkaline fluorescence assay for DPN 
(Kapuan et al. J. Biol. Chem. 191: 461, 1951). 


Oxidative metabolism of hexose phosphates by 
higher plants. BERNARD AXELROD AND ROBERT 
S. Banpursxi.* U. S. Dept. of Agriculture, 
Albany, Calif., and Kerckhoff Biological Lab., 
California Inst. of Technology, Pasadena. 
Studies with soluble extracts of acetone powders 

of pea and spinach leaves show the operation of 
the Warburg-Lipmann-Dickens scheme for the 
oxidative metabolism of glucose-6-phosphate. 
When tiie extract was incubated with glucose-6- 
phosphate, TPN was reduced, and a Meijbaum- 
reactive substance was formed. When the extract 
acted on C'*-labelled 6-phosphogluconic acid, in 
the presence of TPN, CO. was produced and 
radioactive ribose-5-phosphate was identified 
chromatographically as a reaction product. The 
regeneration of the catalytic amount of TPN 
present was accomplished by the addition of 
GSSG, since GSSG-reductase is present in the 
extract. Reoxidation of TPNH, may also be 
carried out by 2,6 dichlorophenolindophenol or 
may be coupled to Oz by the addition of methylene 
blue, since diaphorase occurs in the extract. Both 
fructose-6-phosphate and fructose diphosphate 
formed Meijbaum-reactive material upon incuba- 
tion with the extract. The utilization of the first 
substrate can be explained by the known presence 
of phosphohexose isomerase, while that of the 
second is perhaps due to its conversion to fructose- 
6-phosphate by phosphatase. Incubation of ribose- 
5-phosphate with the extract resulted in a much 
greater disappearance of Meijbaum-reactive ma- 
terial than could be accounted for on the basis 
of phosphoribose-phosphoribulose isomerization; 
the presence of TPN was not required. Pentose 
disappearance was accompanied by the liberation 
of inorganic phosphate, the latter reaction oc- 
curring at a much slower rate, on an equivalent 
basis. 


Paper partition chromatography of progesterone 
and related compounds. LEonARD R. AXELROD 
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(introduced by Harotp C. Hopge). Dept. of 

Radiation Biology, Univ. of Rochester, School 

of Medicine and Dentistry, Rochester, N. Y. 

Techniques of paper partition chromatography 
using non-aqueous solvent systems have been de- 
veloped for the quantitative separation of pro- 
gesterone and its related steroid compounds. Quan- 
tities ranging from 8-30 yg. can be detected in 
developed chromatogram strips by several tests 
including the use of concentrated and fuming 
(15%) sulphuric acid. Preliminary studies of urines 
from normal and pregnant females have revealed, 
as previously reported with other techniques, the 
presence of pregnanediol, progesterone, and allo- 
pregnane-3 B-ol, 20-one, as well as other com- 
pounds included within this series. 


Malate system of Trypanosoma cruzi. H. D. 
BAERNSTEIN. Natl. Insts. of Health, Bethesda, 
Md. 

In homogenates of the culture form of Trypano- 
soma cruzi, the system which oxidizes malate is 
linked to DPN and gives oxalacetate as product. 
The reaction is reversible and the equilibrium 
favors formation of malate. Oxalacetate prevents 
malate oxidation at pH 7-8 but not at 8-10. The 
optimum pH is 9.5 without trapping agents for 
oxalacetate. Michaelis constants are 1.6 x 10-°m 
malate and 3 x 1073m oxalacetate. The system 
may be linked to endogenous transaminase since 
glutamate relieves the block due to oxalacetate in 
the forward reaction, and aspartate + aketo- 
glutarate may be substituted for oxalacetate in 
the reverse reaction. Fumarate is not effective 
when substituted for malate indicating the ab- 
sence of fumarase. Incubation of DPN with the 
homogenate shows no splitting of the nicotin- 
amide-ribose link, indicating the absence of DPN- 
ase. Iodoacetate (6 x 10-8m) inhibits 90% indi- 
cating functional sulfhydryl groups. However, the 
enzyme is stable for over a month when stored in 
air at 5°C. Specific activity for malate oxidation 
is 1824 units/mg. N and for oxalacetate reduction 
is 3030 units. One unit is defined as a change of 


0.01 in log ] per minute at 340 my in a 1.0 cm. cell 


at 25°C. These activities are equivalent to QO2 
values of 210 and 348 respectively. The total QO: 
of intact organisms metabolizing glucose is 36.2. 


Free amino acids in yeast under various condi- 
tions. WILLIAM BariR AND GEORGE ROUSER (in- 
troduced by Robert WITTER). Depts. of Radia- 
tton Biology and Biochemistry, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N.Y. 
Extracts were made and chromatograms pre- 

pared as previously described (Federation Proc. 

10: 240, 1951). Fleischman’s bakers yeast was used. 

The uncultured cake contained large amounts of 
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alanine and glutamic acid; medium amounts of 
y-amino butyric acid, glutamine, valine + methio- 
nine, and an unknown compound (Unknown 2 R¢ 
values in phenol 0.52, collidine 0.22); small 
amounts of asparagine, glutathione, glycine, leu- 
cine(s) proline, serine, and 2 unknowns (1 and 3, 
R¢ values phenol 0.60, 0.62; collidine 0.14, 0.27); 
and traces of aspartic acid, lysine, phenylalanine, 
threonine and tyrosine. Cultures of 18-24 hours in 
Spiegleman’s medium showed increased lysine; 
appearance of #-alanine, taurine and ornithine; 
decrease of y-amino butyric acid and unknowns 
2 and 3; and absence of glutamine, proline and un- 
known 1. The concentration of amino compounds 
in the medium was much lower than in the cells. 
Yeast cultured in Spiegleman’s medium and then 
starved by bubbling air through the suspension 
medium for 48 hours showed a qualitative pattern 
like that of the unstarved cultured yeast with all 
compounds greatly decreased in amount. A double 
spot observed for glutamic acid in collidine may 
have been due to a compound moving almost to 
the same position that gives a yellow fluorescent 
color with 1/1 acetone and 10% sodium hydroxide. 


Utilization of some purine ribose derivatives by 
Lactobacillus casei. M. Eart Batis AND 
GERTRUDE B. Etion (introduced by GEORGE 
H. Hircurtnes). Labs. of the Sloan-Kettering 
Inst. for Cancer Research, New York City, and 
Wellcome Research Labs., Tuckahoe, N. Y. 
Comparison of the results of the utilization of 

ribosides and ribotides with those from the cor- 

responding free purines has led to some information 
about the pathways involved in the incorpora- 
tion of purines into nucleic acids. The incorpora- 
tions of ribosides of adenine, guanine, hypoxan- 
thine, 2,6-diaminopurine and isoguanine, labeled 
with C" in the purine ring, were studied in a folic 
acid-containing medium. The individual purines 
from the PNA were separated by paper chromatog- 
raphy and their activities were determined. 

Adenosine was converted preferentially into PNA- 

adenine; guanosine and diaminopurine riboside 

were converted preferentially into PNA-guanine. 

Inosine and crotonoside were less efficiently uti- 

lized than the above three and the incorporation 

into the two PNA purines was essentially equal. 

The pattern of interconversion of these purine 

derivatives was different from that of the cor- 

responding free bases, which suggests that their 
utilization is not via the free bases. Also since 
guanosine and adenosine are less efficiently used 
than guanine and adenine the free bases are prob- 
ably not first converted to the ribosides. The 
utilization of the b isomers of adenylic and guany- 
lic acids is much more extensive than that of the 

a isomers, and the extent of utilization would be 

compatible with the assumption that the 6 nucleo- 
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tide is one of the first products derived from 
adenine. 


Effect of Roentgen irradiation on tissue specific 
cathepsins and their inhibitors. Joun C. 
BauLLin* aND Rosert N. Fernstrern. USAF 


Radiation Lab. and Depts. of Pharmacology and 


Biochemistry, Univ. of Chicago, Chicago, Ill. 

The Cathepsin II, III, and IV activities of 
mouse and rat kidney, intestine, and liver were 
measured in normal animals and those receiving 
LD; doses of x-irradiation. The x-rays caused an 
increase in activity of Cathepsin II in kidney, 
intestine, and liver, of Cathepsin III in intestine, 
and of Cathepsin IV in kidney. Because ionizing 
radiation generally exerts a catabolic rather than 
an anabolic effect, the destruction of a proteolytic 
inhibitor was suspected. Chloroform extraction 
of rat kidney caused an increase in the Cathepsin 
IV activity. Differential centrifugation separated 
an inhibitor in an assayable form. Rat and rabbit 
plasma were shown to contain a Cathepsin IV-like 
enzyme, while a 4% solution of laked blood cells 
caused almost complete inhibition of rat kidney 
Cathepsin IV. Furthermore, while laked blood 
cells from normal animals caused an 80% inhibi- 
tion of standard enzyme activity, identically pre- 
pared cells from x-rayed animals resulted in no 
loss of activity. 


Endocrine regulation of the rate of protein syn- 
thesis and size of the nitrogen pool. Pau D. 
Bart ett. Edsel B. Ford Inst. for Med. Research, 
Henry Ford Hosp., Detroit, Mich. 

Utilizing technical procedures and mathematical 
treatment described by Sprinson and Rittenberg 
(J. Biol. Chem. 180: 715, 1949) rates of protein 
synthesis and size of the nitrogen pool have been 
quantitatively evaluated in adult female dogs 
during nitrogen balance and nitrogen storage ex- 
periments. In 3 dogs rates of protein synthesis 
expressed in gm. N synthesized into protein/24 
hours/kg. body weight were found to be respec- 
tively 0.49, 0.56, and 0.82 during nitrogen balance 
experiments. Values for parallel determinations 
of the nitrogen pool were respectively 0.82, 0.91, 
and 0.95 gm. N/kg. body weight. The respective 
rates of protein synthesis were incréased to 0.86, 
0.87, and 1.01, and the size of the nitrogen pool to 
1.30, 1.20, and 1.38 gm. N/kg. body weight during 
nitrogen storage induced with anterior pituitary 
growth hormone. Induction of smaller amounts of 
nitrogen storage with testosterone propionate in 
the first 2 animals resulted in rates of protein 
synthesis of 0.65 and 0.79 respectively and values 
of 0.82 and 0.81 for the size of the nitrogen pool. 
The capacity of growth hormone to produce 
marked increases in the size of the nitrogen pool 
is particularly striking, and as previously sug- 
gested (J. Biol. Chem. 187: 253, 1950) may be indic- 
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ative of the mechanism by which this hormone 
regulates intracellular synthesis of protein. 


Behavior of thyroid toward elements of seventh 
periodic group. III. Technetium. Emi. J. Bav- 
MANN, Norma Z. SEARLE,* A. Aaron Yatow,* 
Epwarp SrecEL* anp §S. M. Serpuin.* Monte- 
fiore Hosp., New York City. 

In continuation of our investigation of the filtra- 
tion of seventh group ions by the thyroid, we re- 
port on the distribution of Tc in that organ and 
in other tissues, following parenteral administra- 
tion of about 0.1 mg. to hooded rats. Tc” (9 x 105 
year half-life; 0.32 Mev maximum beta ray energy) 
was estimated in tissues by digestion with con- 
centrated H.SO, and 30% H:O:2 at about 150°C. 
Tc was precipitated as the sulfide on Re2S; from 
4M H.2SO, at 100°C. with Na2S.0z;, digested ona 
water bath for several hours, allowed to stand at 
5°C. overnight, filtered on a fritted glass crucible 
and its activity measured with a Bernstein-Bal- 
lentine proportional flow counter (Rev. Sci. Instr. 
20: 347, 1949). As with the other seventh group 
elements tested by us and by others (Cl Br, I, 
Mn, Re, At), we find that Te is preferentially 
filtered by the thyroid. Two hours after injection, 
the thyroids contained 15-24% of the injected 
dose/gm., which is 17-32 times the blood concen- 
tration. The total uptake in the thyroid was 
0.3-1.0% of the administered Tc. The concentra- 
tion in skin and kidney almost equalled that in 
blood, while in other tissues it was only 4% (brain) 
to 60% (liver) as much. The 2 hour urinary excre- 
tion was 5-10% of the injected dose. (Aided by 
grants from the National Cancer Institute of the 
National Institutes of Health, U.S. Public Health 
Service.) 


Glucose oxidase in determination of glucose in 
biological material. WiLL1Am S. Brcx (intro- 
duced by StpnEy Roserts). School of Medicine, 
Univ. of California at Los Angeles. 

A glucose oxidase, prepared from Aspergillus 
niger media (courtesy E. M. Weber, Chas. Pfizer 
& Co.) is routinely used in this laboratory for 
glucose determinations. Keilin and Hartree, using 
an enzyme from Penicillium notatum (Biochem. J. 
42: 230, 1948) found the complete and stoichio- 
metric oxidation of glucose permitted its mano- 
metric measurement. Catalase was usually added 
to ensure breakdown of liberated hydrogen perox- 
ide. The present enzyme preparation appears to 
be a flavoprotein (absorption bands at 460 and 280 
my) and contains catalase (Kat. f. 57). Its pH 
optimum is between 4 and 6. Despite impurity, it 
has yielded accurate and theoretical results. Re- 
coveries of glucose added to blood and to incuba- 
tion media (containing other sugars and glucose 
phosphates) ranged from 96.0%-101.0%. The tech- 
nic is particularly useful in 3 situations: a) De- 
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termination of residual glucose in Warburg flasks 
following tissue incubations. Glucose oxidase (usu- 
ally 0.3 ml. 0.1% buffered solution) is introduced 
into the sidearm, tipped and incubated 2 hours. 
Data show that true glucose disappearance may 
differ significantly from reducing activity disap- 
pearance especially with tissues of low metabolic 
activity such as leukocytes. b) Determination of 
hydrolytic enzymes liberating glucose such as 
glucose-6-phosphatase. Data show accuracy of 
method and advantages of continuous curves per- 
mitting study of kinetics. c) Blood sugar determi- 
nation. Comparison of available methods indicates 
glucose oxidase gives lowest values, 0.1-3.0% 
lower than Cd(OH)>-ferricyanide method of 


Kingsley and Reinhold. (Based on work performed 
under Contract No. AT-04-1-GEN-12 between 
the Atomic Energy Commission and the Univer- 
sity of California at Los Angeles.) 


Chromatographic separation studies on products 
of ribonuclease action. Ronatp A. BrEcKER* 
AND FRANK WORTHINGTON ALLEN. Div. of Bio- 
chemistry, Univ. of California Med. School, Berke- 
ley. 

The substance produced by the action of ribo- 
nuclease upon a sample of purified, dialyzed ribo- 
nucleic acid from yeast have been separated into 
a dialyzable fraction, and a non-dialyzable resi- 
due. The dialyzable material has been partially 
analyzed by a two dimension paper chromato- 
graphic technique. The isobutyric acid-ammonia 
solvent of Magasanik et al. (J. Biol. Chem. 186: 
37, 1950) was used in the first dimension, while 
the tertiary amyl alcohol-water-formic acid sol- 
vent of Hanes and Isherwood (Nature 164: 1107, 
1949) was used in the second dimension. Absorb- 
ing material was located by ultraviolet light 
photography, and the compact spots eluted with 
a 0.05 m phosphate buffer of px 7.0 for 3 hours at 
40°. Mononucleotides were identified by chromato- 
graphic comparison, with the nucleotides as iso- 
lated classically by Levene, and verified by ultra- 
violet spectroscopy. The following proportions 
of the nucleotides, given as percentages of the 
dry weight of the total digest were present: 
cytidylic acid, 6; uridylic acid, 5.9; guanylic acid, 
0.6; and adenylic acid, 0.4. Nucleosides were pres- 
ent in the digest in an amount less than 1%. Four 
uncharacterized spots were present on the chro- 
matograms. The chromatographic behavior and 
dialysis rate of the substances comprising these 
spots indicate that they are polynucleotides of 
low molecular weight. Thus, the total products of 
ribonuclease action on this sample of ribonucleic 
acid are 138% mononucleotides, 39% small poly- 
nucleotides and 47% larger polynucleotides. 


Evidence for existence of an apoerythein precur- 
sor in gastric mucosa. ERNEST BEERSTECHER, 
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JR. AND ELEANOR J. Epmonps.* Dept. of Bio- 
chemistry, Univ. of Texas School of Dentistry, 
Houston. 

Apoerythein, a protein which combines firmly 
and stoichiometrically with vitamin Bie, exists 
in the saliva, in the gastric juice, and in gastric 
and duodenal mucosa. It is closely related to, if 
not identical with, Castle’s intrinsic factor. The 
thermal stability of salivary apoerythein differs 
from that of mucosal apoerythein because of the 
presence of a heat sensitized apoerythein in- 
activator in saliva. The thermal stability of gastric 
juice apoerythein varies with the pH at which it 
is heated, but agrees well with published values 
obtained by clinical tests on the intrinsic factor. _ 
Gastric mucosal apoerythein is aeid labile, thereby 
differing from gastric juice apoerythein. Achlor- 
hydric gastric juice contains an acid-labile apo- 
erythein inactivating enzyme which accounts for 
the absence of apoerythein from the gastric juice 
of patients with pernicious anemia and some other 
gastric disorders. Both chemical and clinical re- 
sults suggest strongly the identity of apoerythein 
with intrinsic factor, and data are cited to account 
for evidence which would seem to indicate other- 
wise. The relationship of apoerythein to vitamin 
Biz metabolism and the etiology of pernicious 
anemia is discussed. 


Metabolism of niacin induced growth. WILLIAM 
T. Bexer* anp O. H. GaEB.er. Edsel B. Ford 
Inst. for Med. Research, Henry Ford Hosp., 
Detroit, Mich. 

In dogs, excretion of N'methylnicotinamide 
(NMeN) is greatly diminished during nitrogen 
storage induced by testosterone propionate (TP) 
or growth hormone (J. Nutrition 41: 447, 1950). 
The effect of TP, injected intramuscularly, on 
NMeN excretion and on the concentration of co- 
enzymes I and II in liver and kidney has been 
studied further in female Sprague-Dawley rats, 
4 months old. Food intake was kept constant and 
identical in all animals whether treated or un- 
treated. When 0.5 mg. TP was administered daily, 
the output of NMeN fell promptly and remained 
low for as long as 12 days before returning to the 
control level. When the daily dose of TP was in- 
creased to 6.25 mg., NMeN excretion decreased 
at first, then rose to twice the control value. The 
average concentration and the total amount of 
coenzymes I and II in the organs was determined 
in groups of 10 to 14 rats which received 0, 0.5, 
or 6.25 mg. of TP daily for 10 days. In the kidney 
the average concentration was unaltered, while the 
total amount increased 17% and 39% respectively 
in the treated groups, due to the effect of TP on 
organ weight. In the liver, TP increased the con- 
centration of the coenzymes an average of 14%, 
and the total amount 43% and 64% respectively, 





186 


in the two treated groups. These findings indicate 
that the decreased excretion of NMeN in the 
treated animals is due in part to increased synthe- 
sis of coenzymes. 


Convenient method for preparation of coenzyme A. 
H. Bernert,* R. Van Korrr,* D. E. GREEN, 
D. A. Buyskxe,* R. E. HanpscoumacHer,* H. 
Hiceins* anv F. M. Strona. Inst. for Enzyme 
Research and Dept. of Biochemistry, Univ. of 
Wisconsin, Madison. 

A method will be described which leads in one 
purification step from crude concentrates of co- 
enzyme A (CoA) to preparations of high purity, 
which should be practicable in any laboratory. 
Concentrates are obtained by charcoal absorption 
of CoA from extracts (100°) of dried brewer’s 
yeast, pyridine elution and acetone precipitation 
from the concentrated eluate. The final purifica- 
tion step consists in a specific co-precipitation of 
CoA with carrier glutathione (GSH) in strong 
acid solution by Cu.0 and achieves some 30-fold 
increase in purity. The concentrate of GSH and 
CoA obtained after washing and decomposing the 
precipitate with H.S is suitable for most enzymatic 
studies requiring CoA, although GSH may be 
easily removed with Dowex 50. Preparations con- 
taining from 12-24% bound pantothenic acid (by 
transacetylase, sulfanilamide, and microbiologi- 
cal assays) were obtained in 10-15% overall yield, 
depending on the purity of the original concen- 
trate. No contaminant of nucleotide character 
but some residual glutathione (ca 5%) has been 
found. Now that purified CoA has been made 
available in quantity, the way is open for the 
preparation of CoA derivatives of biological im- 
portance. 


Mechanism of inactivation of mercurial diuretics 
by BAL. ReINHOLD BENESCH AND RutuH E. 
BENEscH (introduced by Irvine M. Kto7Tz). 
Dept. of Biochemistry, Northwestern Univ. Med. 
School, Chicago, IIl. 

It has been demonstrated in several laboratories 
that the diuretic effect of mercurated allylamides 
is effectively suppressed by BAL. The chemical 
reaction between these compounds and BAL was 
therefore subjected to a detailed study using re- 
cently developed polarographic methods, which 
permit the direct assay of organically bound 
mercury. Further work has shown that it is also 
possible to determine both the free mercurials 
and the mercaptides resulting from their inter- 
action with —SH groups in the presence of each 
other. The reaction between a typical diuretic, 
Salyrgan, and BAL was found to proceed in 2 
stages, the first one leading to the formation of an 
unstable soluble dimercaptide, which is, however, 
sufficiently stable at 0°C. to permit its polaro- 
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graphic characterization. In the second stage the 
dimercaptide decomposes to form 1) 1 mole of an 
insoluble, cyclic mercuric mercaptide of BAL, 
2) 1 mole of free Salyrgan, 3) 1 mole of salicyl- 
allylamido-o-acetic acid, and 4) 1 mole of meth- 
anol. This mechanism was deduced by polaro- 
graphic determination of the concentrations of 
free Salyrgan and Salyrgan dimercaptide during 
the course of the reaction. In addition, some of 
the other reaction products, i.e. the cyclic BAL 
mercaptide and salicylallylamido-o-acetic acid 
were isolated and characterized by analysis. The 
rate of the reaction was found to vary greatly with 
pH. It was followed as a function of pH at 26°C. 
and 37.5°C. both by the diminution in the height 
of the dimercaptide wave and the increase in the 
height of the wave due to free Salyrgan. The re- 
action was found to be first order under all condi- 
tions studied. The plot of the log of the first order 
rate constants against pH revealed that 1 hydro- 
gen ion reacts with 1 mole of dimercaptide to give 
the reaction products listed above. The destruc- 
tion of the organic mercury molecule by BAL and 
its conversion into an insoluble cyclic BAL com- 
plex thus provides a rational chemical explana- 
tion for the suppression of mercurial diuresis by 
this dithiol. (Supported by a research grant from 
the National Institute of Health, U. S. Public 
Health Service.) 


Synthesis of methionine in cell free extracts. 
Pau. Bere (introduced by CHarues E. Car- 
TER). Dept. of Biochemistry, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 
Previous studies (J. Biol. Chem. 190: 31, 1951) 

have indicated the exjstence of a pathway for the 

synthesis of methionine, which is independent of 
the formation of choline or betaine methyl groups. 

Further studies of this reaction have been carried 

out using cell free extracts of pigeon liver. These 

preparations are capable of converting C" for- 
mate and formaldehyde to the methyl group of 
methionine in the presence of homocysteine. The 
extracts prepared by high speed centrifugation 
of pigeon liver homogenates are stable in the 
lyophylized state but rapidly lose activity after 
brief periods of dialysis at 29°C. The activity can 
be partially restored by addition of boiled extracts 
of fresh pigeon liver. Chromatographic separation 
of the products formed after incubation with 
C™ formate has demonstrated the accumulation 
of an unidentified component which accounted 
for a major portion of the formate which dis- 
appeared. This compound does not accumulate 
when homocysteine is omitted from the incuba- 
tion. Cysteine, glutathione and ascorbic acid do 
not substitute for homocysteine in promoting 
the formation of this compound. The radioactive 
compound on the chromatogram gives a positive 
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ninhydrin color. This association remains constant 
both after chromatographing in several solvents, 
and after eluting the compound and rechromato- 
graphing the eluate. The nature of this compound 
and its relation to methionine synthesis is being 
investigated. 


Influence of fluorides on mechanism of tooth 
development. M. K. Berkut* AaNp JAMEs C. 
ANDREWS. Dept. of Biological Chemistry and 
Nutrition, Univ. of North Carolina School of 
Medicine, Chapel Hill. 

The effect of different levels of fluoride intake 
on the deposition of potassium in tooth tissue has 
been studied indirectly by the substitution of 
radioactive rubidium (Rb*) for radioactive po- 
tassium (K‘*?). This substitution was made 
because of the much longer half-life of Rb** (19.5 
days) as compared with that of K* (12.4 hours). 
Administration of sodium fluoride to growing 
hamsters 24 hours after a single injection of Rb* 
caused the excretion of only 4-6% of the injected 
rubidium; control animals (no fluoride) excreted 
in the same period, 16-23% of the injected rubid- 
ium. Analyses of various body tissues after such 
experiments substantiated the conclusion as to 
the much greater retention of Rb* after fluoride 
administration. Total recovery of all radioactiv- 
ity ranged from 99-104%. The effect on the po- 
tassium, calcium and phosphorus content of the 
hamsters’ teeth caused by levels of fluoride in 
drinking water varying from 5-50 p.p.m. F was 
investigated. At 50 p.p.m. F there was no signifi- 
cant difference between experimental animals and 
controls (no fluorine) as regards calcium and phos- 
phorus. However, the high fluorine intake raised 
the potassium content of the lower central incisors 
by from 66-123% over that of the controls. Other 
teeth showed similar effects. (Work performed 
under Contract AT-(40-1)-299, Title II, with the 
U.S. Atomic Energy Commission.) 


8-Glucuronidase of calf liver. PeteER BERNFELD,* 
JEROME 8. NIsSELBAUM* AND WILLIAM H. Fisu- 
MAN. Cancer Research and Cancer Control Unit, 
Tufts College Med. School, Boston, Mass. 
8-Glucuronidase, extracted from fresh calf liver, 
has been purified according to the method outlined 
for the purification of calf spleen B-glucuronidase 
(Arch. Biochem. 27: 475, 1950). In order to adapt 
the method for the liver enzyme, slightly modified 
fractionation limits were employed. After lyo- 
philization of the product, a white powder is ob- 
tained which is readily soluble in dilute buffer 
solutions. 1 y of this enzyme hydrolyzes 12.5 7 
phenolphthalein glucuronide in a total volume of 
I ml. in 10 minutes at 37°C. at pH 4.5, when desoxy- 
tibonucleic acid (DNA) has been added. The 
enzyme preparation is very stable between pH 3.1 
and pu 7.0. It has a maximum of light absorption 
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at 278 my and, on electrophoresis, it migrates as a 
single component at pu 3.5. The enzymatic activ- 
ity of this preparation is markedly increased by 
the addition of commercial DNA. This phenome- 
non is particularly striking in very dilute enzyme 
solutions. From kinetic experiments it can be 
concluded that calf liver glucuronidase dissociates 
on dilution into an inactive mixture of apo- and 
coenzyme, and that the addition of DNA to this 
system has the same effect as if the coenzyme con- 
centration were increased, thus yielding more 
holoenzyme. The effects of dilution, and of activa- 
tion by DNA found with calf liver 6-glucuronidase, 
markedly resemble those previously reported in 
experiments with purified calf spleen 6-glucuron- _ 
idase (Science 112: 653, 1950). 


In vivo synthesis of ribose studied with radio- 
active carbon. I. A. BERNSTEIN (introduced by 
J. A. Muniz). Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, 
Ohio. 

The in vivo synthesis of ribose has been studied 
in the chick by feeding C**-labeled compounds 
and comparing the tracer distribution in the glyco- 
gen and ribose to determine if hexose is a direct 
precursor of the pentose via removal of an end 
carbon. When acetate-1-C' was fed, the tracer 
patterns in the ribose of the nucleic acid purine 
nucleotide fraction and in the glycogen were 
found to be markedly different (BERNSTEIN. J. 
Amer. Chem. Soc. 73: 5003, 1951). It was concluded 
from the results that under these conditions hexose 
was not a major direct precursor of the pentose. 
The data obtained were not inconsistent, however, 
with a C; and C2 condensation mechanism. This 
work has now been extended by feeding formate- 
C™ under similar conditions and the previous 
results have been confirmed in that different tracer 
patterns were found in the glycogen and ribose. 
It has further been noted in preliminary studies 
that the feeding of non-labeled glycine increases 
the incorporation of C'* from formate into the 
pentose. The tracer distribution patterns in the 
hexose and pentose after feeding formate-C plus 
non-labeled glycine as well as after feeding 
glycine-2-C" alone are being investigated. 


Glutamate stimulation of malate and fumarate 
oxidation in brain homogenates. SAmMuEL P. 
BEssMAN (introduced by S1ipNEY UDENFRIEND). 
Research Fndn. of Children’s Hosp., Washing- 
ton, D.C. 

KCl homogenates of rat or mouse brain, di- 
alyzed against phosphate buffer and fortified with 
ATP and DPN, do not oxidize malate and fuma- 
rate readily. The addition of 0.01m glutamate 
increases the oxidation tenfold or more. In the pres- 
ence of arsenite ketoglutarate accumulates, pro- 
portional to this increased oxidation. This effect 
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can be shown to be caused by a transamination 
between glutamate and oxalacetate, since fuma- 
rate disappearance can be accounted for com- 
pletely by malate, aspartate, and oxalacetate (as 
pyruvate) formation, and glutamate can be ac- 
counted for as ketoglutarate. The same effect can 
be demonstrated with extracts of dialyzed brain 
by following the reduction of DPN spectrophoto- 
metrically in the presence of cyanide. Fumarate 
or malate alone cause little reduction, but addition 
of glutamate causes rapid reduction. Conversely, 
glutamate alone causes little reduction, but addi- 
tion of fumarate or malate causes the same in- 
crease in rate. Since the concentration of glu- 
tamate in brain is 0.01 m these results suggest 
that glutamate might exert a significant effect 
on the Krebs cycle oxidations in brain. No citrate 
formation could be demonstrated in these experi- 
ments, and the difficulty in demonstrating citrate 
formation in brain under any circumstances might 
be caused in part by this shunt. 


Diurnal trend and variation of urinary creatinine 
excretion. WILLIAM R. Best,* W. JAMES KUHL, 
JR.* AND THEODORE E. FRIEDEMANN. U. S. 
Army Med. Nutrition Lab., Chicago, Iil. 

Vive 27-32 year old normal white males of aver- 
age build, while following their usual diet and 
activities, collected 6 4-hour urine specimens 


daily over a period of 14-20 days. The mean 24- 
hour creatinine excretion varied from 1.64-2.01 
gm. The coefficient of variation for repeated 24- 
hour collections was from 5.8%-12.1%, with a 
mean of 9.1%. The range of individual 24-hour 
excretions was from 23.0% above to 20.4% below 
the mean rates. The mean fractional excretions 
described a significant diurnal cycle in each sub- 
ject, although individual values were often di- 
vergent. The lowest mean excretion of 13.5% less 
than the 24-hour rate occurred from 2-6 a.m. 
The highest rates fell between 2 and 10 p.m. with 
a mean peak of plus 6.8% at 2-6 p.m. The 6-10 
A.M. specimen reflected the 24-hour rate more 
closely than did the other fractional or the eight- 
hour overnight specimen. This period also showed 
the least inter-individual variation, mean values 
ranging from 1.6% above to 3.0% below the re- 
spective 24-hour rates. The coefficient of variation 
for repeated collections during this interval was 
generally lower than for other periods, with a 
range of 5.9%-15.0% and a value of 11.6% for the 
pooled data of all subjects. The average of 2 suc- 
cessive 6-10 a.m. collections gave individual co- 
efficients of variation of 5.7%-11.7% with pooled 
value of 8.9%. Similar data using creatinine-free 
diets will be presented. 


Activators of hydrolysis of glutathione. FRANcIs 
BINKLEY AND G. M. CHRISTENSEN.* Emory 
Univ. School of Dentistry, Emory University, Ga. 
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Previous reports have described the activation 
of the enzymatic hydrolysis of glutathione by 
glutamine; other amino acids and amides of amino 
acids appeared to be without effect. In view of 
the results of Hanes, Hird and Isherwood (Nature 
166: 288, 1950) such specificity would not be ex- 
pected. Further studies have revealed that cer- 
tain L-amino acids (particularly methionine) are 
activators whereas D-amino acids are inhibitory 
and pL-mixtures are essentially without effect. 
Glycine was without effect in the absence of a 
preparation of dipeptidase activities (cysteinyl- 
glycinase) but was found to activate in the pres- 
ence of this second enzyme. Glycylglycine was the 
most active compound tested whereas glycine- 
amide, glycine ethyl ester and glycylglycylglycine 
were without effect. Other dipeptides were pre- 
pared and although some were active beyond the 
effects of the component amino acids, the effects 
were of much smaller magnitude than those of 
glycylglycine. The reaction mixtures with glycine 
and glycine peptides were investigated by paper 
chromatography for the presence of y-glutamyl 
peptides and presumptive evidence for the pres- 
ence of y-glutamyl dipeptides and tripeptides of 
glycine was obtained. It would appear that the 
hydrolysis of glutathione by the énzyme of kid- 
ney tissue is a transpeptidation reaction and that 
the activation of the hydrolysis by preparations 
of dipeptidases (cysteinylglycinase) may be ex- 
plained as the result of the synthesis of active 
dipeptides from the constituent amino acids of 
glutathione. 


Solubility of estrone in biologic systems. Fritz 
BISCHOFF AND Rospert E. KaTHERMAN.* Santa 
Barbara Cottage Hosp. Research Inst., Santa 
Barbara, Calif. 

Solubility determinations at 37.5°C. of estrone, 
m.p. 258.5°C., in isotonic saline, in 3.1% erystal- 
line bovine albumin solution(u = 0.155), and in 
rabbit and human sera were made by procedures 
previously reported (Am. J. Physiol. 152: 189, 
1948; 164: 774, 1951). Equilibrium was attained in 
saline in less than 90 hours and in the protein 
solutions in less than 30 hours. The solubility in 
saline was (5 + 0.5) X 10-* moles/I.; a shift of pH 
from 6.5-8.1 was without influence. The dispersion 
in albumin solution, px 5.3, was (5.9 + 1.0) X 10°° 
moles/l. and at pH 8.5, and pu 838, 
(1.6 + 0.2) X 10-4 moles/1. Solubilities in human 
serum, 7.2% protein, and in rabbit serum, 7.9% 
protein, were respectively (1.37 + 0.2) X 10° 
and (1.14 + 0.2) X 10-4 moles/I. In similar experi- 
ments for estradiol, the solubilities in human 
serum, 6.9% protein, and rabbit serum, 6.9% pro- 
tein, were respectively (3.6 + 0.2) XK 10~ and 
(4.3 + 0.3) X 10-4 moles/l. The solubility of 
estradiol in 3.1% albumin solution, pH 8.5, was 
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4.9 X 10-4 moles/I. Solubility of estrone palmitate, 
m.p. 73.5-74.0°C., was determined in 3.2% bovine 
albumin, pH 7.5, and in a mixture of bovine plasma 
proteins and lecithin, pH 7.4, (4.0% albumin, 
1.0% fraction III-I, 1.0% y globulin and 0.25% 
lecithin, both solutions at u = 0.155). The solubil- 
ities were in all cases less than the sensitivity of 
the method, 0.7 X 10-5 moles/l. (Supported in 
part by a grant C 1176 C from the National Cancer 
Institute, of the National Institutes of Health, 
U.S. Public Health Service. Acknowledgments to 
Parke, Davis and Company for estrone, Armour 
and Company for proteins, and Schering Corpora- 
tion for estradiol.) 


Solubilities of testosterone and estradiol esters 
in biologic systems. Fritz BiscHorr, ROBERT 
E. KatHerman,* YEE Sine YEE AND JOHN J. 
Moran.* Santa Barbara Cottage Hosp. Research 
Inst., Santa Barbara, Calif. 

The solubilities at 37.5°C. of testosterone propi- 
onate, m.p. 119.6-120°C., and of testosterone 
palmitate, m.p. 73.5°C., were determined by meth- 
ods previously described for testosterone (J. Biol. 
Chem. 174: 663, 1948). In water from undersatura- 
tion, the solubility of testosterone propionate, 
(1.06 + .08) X 10-5 moles/I., at 233 hours equili- 
bration equalled the value approached from super- 
saturation (4 hours at 80°C., then 72 hours at 
37.5°C.). Equilibrium was reached for testosterone 
propionate in 2.9% albumin solution (u = 155) 
in 48 hours; the values for pH 8.3 and px 5.3 were 
respectively 6.2 X 10-4 and 4.0 X 10-‘ moles/I. 
Equilibrium was not reached in 72 hours in either 
1.9% vy globulin or 2.1% III-I lipoprotein. Limit- 
ing values of 2.2 X 10-* for y globulin and 
3.3 X 10-4 for III-I protein were obtained in the 
pH range 7.1-7.4. The solubility of testosterone 
palmitate in 3.2% bovine albumin, px 7.7, and 
for a mixture of proteins and lecithin approaching 
the composition of serum was (2.1 + 0.5) X 10-5. 
Solubility determinations of testosterone in the 
same solvents were also made. The results at 24 
hours equilibration were in excellent agreement 
with the 48 hour values and follow as moles/1.: 
in 0.25% lecithin, po 7.0, 2.6 X 10-4, in 19% 
III-I lipoprotein, po 7.4, 3.8 X 10-4, and in the 
lecithin protein mixture, pH 7.5, 18.6 X 10-4. The 
solubilities at 37.5°C. of estradiol benzoate, m.p. 
191.1-193.2°C., were determined by bioassay. The 
results in those experiments in which equilibrium 
was reached follow in moles/l.: 2.9% albumin, 
pH 5.3, (6.1 + 0.8) X 10-*, 0.2% lecithin, px 6.8, 
5.5 X 10-8. (Supported in part by a grant C 1176 C 
from the National Cancer Institute, of the Na- 
tional Institutes of Health, U. S. Public Health 
Service. Acknowledgment is made to Schering 
Corporation for steroids.) 
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Mechanism of ATP-acetate reaction. Simon 
Buack, Mary Evuen Jones,* Rutu M. Fiynn* 
AND Fritz LipMann. Biochemical Reserach Lab., 
Massachusetts General Hosp., and Dept. of Bio- 
logical Chemistry, Harvard Med. School, Boston. 
Enzyme preparations from pigeon liver and 

from yeast were used. The yeast enzyme is better 
suited for purification. The rate of acetahydroxmic 
acid formation was used as a measure of enzyme 
activity with 0.2 m hydroxylamine and catalytic 
amounts (25 units/ml.) of coenzyme A (CoA) 
present in the enzyme system. The reaction is 
dependent on the presence of magnesium ion. A 
25-fold purification of the yeast enzyme is obtained 
with nucleic acid and protamine fractionations. 
If substantial amounts of CoA are used with such 
a concentrated enzyme in the absence of hydroxy!l- 
amine, an almost quantitative conversion to 
acetyl-CoA is observed. The acetyl-CoA is meas- 
ured by the hydroxamic acid method after termi- 
nation of the experiment. With active enzyme 
preparations, the acetylation of CoA in amounts 
of 2-4 wm/ml. occurs very rapidly and may be 
completed in 5 minutes or less. A further purifica- 
tion of the enzyme system and a study on the 
mechanism of the reaction are in progress. 


Effect of depletion of amino acids on phage pro- 
duction in a lysogenic organism. ERNEST BoREK. 
Service of Microbial Physiology, Pasteur Inst., 
Paris. 

The lysogenic condition of certain microorgan- 
isms—their ability to produce bacteriophage with- 
out the intervention of external phage—has been 
unequivocally established, and the field has been 
opened to quantitative biochemical studies by 
Lwoff’s discovery that phage formation can be 
induced by subjecting such organisms to environ- 
mental stresses (ultraviolet irradiation, sulfhydryl 
compounds). (Lworr, A. et al. Ann. Inst. Pasteur 
78: 1, 1950; 79: 815, 1950). The effect of starvation 
of amino acids on the ability to respond to ultra 
violet irradiation by phage formation was studied 
in lysogenic E. coli K-12 which also have amino 
acid synthesizing deficiencies. Depletion of essen- 
tial amino acids prior to irradiation suppressed 
the ability of the organism to respond to u. v. 
irradiation by phage production. Doses of u. v. 
which normally precipitate phage production were 
without measurable effect on organisms starved 
of essential amino acids for three hours prior to 
the irradiation. Such resistance to irradiation was 
not the result merely of diminished metabolism, 
for organisms kept at 0°C. for as long as 24 hours 
responded to irradiation by phage production. 
Starvation of the organisms after irradiation had 
no effect on their response to irradiation. If the 
lacking amino acid was restored as late as 3 hours 
after the irradiation, phage production ensued 
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as usual. (The work was carried out during the 
tenure of a Fellowship from the John Simon 
‘Guggenheim Memorial Foundation.) 


Nitrogen balance and lysine deficiency. JAMES 
W. BorHweE.i* anv J. N. Wiuutams, Jr. Dept. 
of Biochemistry, Univ. of Wisconsin College of 
Agriculture, Madison. 

Nitrogen excretion studies were made with 
weanling male rats in comparing the effects of a 
lysine deficiency when the ration was fed ad 
libitum or force-fed by stomach tube. Suitable 
controls receiving a complete ration were included 
in each group. Animals receiving the deficient 
ration ad lib. soon exhibited the expected loss of 
appetite and weight with a negative nitrogen 
balance which continued throughout the 14-day 
experimental period. As previously noted in simi- 
lar experiments with a methionine or histidine 
deficiency, the results with a lysine deficiency 
showed a marked correlation between nitrogen 
intake and nitrogen balance. Animals force-fed 
the lysine deficient ration remained in positive 
nitrogen balance even until time of death which 
usually occurred after 9-14 days. In contrast, 
however, to the rather constant urinary and fecal 
excretion of nitrogen found in the methionine 
and histidine studies, a marked increase of urinary 
nitrogen occurred after the first few days in the 
group force-fed the lysine deficient ration followed 
by a decrease in urinary nitrogen as the animals 
exhibited marked deficiency symptoms. An in- 
crease in fecal nitrogen was also observed as the 
experiment progressed. Therefore, the nitrogen 
balance of the force-fed lysine deficient group 
first decreased toward negativity but later be- 
came strongly positive as the deficiency was con- 
tinued. 


Biosynthesis of radioactive long chain fatty acids 
by homogenized pigeon liver. Roscor O. Brapy* 
AND SAMUEL GuRIN. Dept. of Physiological Chem- 
istry, Univ. of Pennsylvania School of Medicine, 
Philadelphia. 

Further studies have been carried out utilizing 
the previously described cell-free preparation of 
homogenized pigeon liver tissue which is capable 
of incorporating C**-labeled acetate into long 
chain fatty acids (Arch. Biochem. and Biophys. 
34: 221, 1951). The recovered fatty acids contain 
a slight preponderance of C in the carboxyl or 
alpha carbon. This suggests that while these fatty 
acids are predominantly synthesized from 2-car- 
bon fragments, there is a small amount of coupling 
to non-labeled long chain fatty acids. It has been 
found that the mitochondrial fraction combined 
with the supernatant provide the essential compo- 
nents of the system. Significant stimulation is 
obtained by the addition of Mg ions or oxalace- 
tate. Maximal effects are obtained when both are 
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employed. An inhibition is observed with Ca ions, 
citrate, fluoride, and to some extent with ATP, 
Dinitrophenol, insulin, and growth hormone exert 
little or no effect when added to the system. The 
supernatant fraction cannot be replaced by a water 
soluble extract of homogenized pigeon breast 
muscle. 


Effects of l-glutamine and methionine sulphoxide 
on inhibition of acetylcholine synthesis in brain 
by ammonium ions. B. M. BRAGANCA ANp P., 
FAULKNER (introduced by J. H. Quasret), 
Research Inst., Montreal General Hosp., Mon- 
treal, Canada. 

It is known (MANN, TENNENBAUM AND QUASTEL, 
Biochem. J. 33: 822, 1939), that ammonium ions 
exert an inhibitory effect on aerobic acetylcholine 
synthesis, in the presence of glucose, in brain in 
vitro. It is possible that the ammonia inhibition is 
due to its conversion of a-ketoglutaric acid, pro- 
duced during the oxidation of glucose in brain, 
into glutamate and thence into glutamine, thereby 
reducing the level, in the cell, of ATP, and there- 
fore, diminishing the rate of acetylcholine synthe- 
sis. If this view is correct, it might be expected 
that, in the presence of excess glutamine, the 
synthesis of the latter would be decreased and 
ATP formation would not be reduced to the same 
extent. Experiments with rat brain cortex slices 
show that in presence of 0.027m ammonium ions, 
acetylcholine synthesis is depressed by 70%, but 
that if l-glutamine (.01m) is added at the same 
time, the depression of synthesis is 40%. Gluta- 
mine, in effect, stimulates acetylcholine formation 
in presence of ammonium ions and glucose by at 
least 85%. Further experiments indicate that 
methionine sulphoxide which specifically inhibits 
the formation of glutamine from glutamate and 
ammonium ions (WAELScH et al. J. Biol. Chem. 
166: 273, 1946) also stimulates the synthesis of 
acetylcholine in presence of ammonium ions. 
These results are of interest in the study of acetyl- 
choline synthesis in brain during convulsions, 
since under these conditions ammonium ions are 
known to accumulate in the brain. 


Effects of x-irradiation on activity of tissue trans- 
aminases. Myron Brin (introduced by RALPH 
W. McKee). Cancer Research Inst., New England 
Deaconess Hosp., Boston, Mass. 

The activity of glutamic-aspartic and glutamic- 
alanine transaminases has been studied in excised 
tissues of untreated and total body x-irradiated 
(1500r) male albino rats, at various intervals after 
exposure. Homogenates of heart, liver, duodenum 
and spleen were assayed as described previously 
(Brin, M. anv R. E. Ouson. Federation Proc. 10: 
166, 1951). A transaminase was computed on the 
basis of tissue wet weight. Of the 4 tissues studied 
only heart was resistant to change in transaminase 
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activity. Evidences of metabolic alteration by 
x-rays were most prominent in duodenum in which 
the glutamic-alanine activity dropped to 5% of 
normal at 4-6 days after exposure and reverted to 
only 30-40% of normal in 10 days. Of particular 
interest was the effect on liver in which it was ob- 
served at 2-5 days after exposure that both trans- 
aminases were stimulated to levels 30-50% higher 
than the controls. This may be related to the in- 
creased glycogenesis observed in x-irradiated rats. 
After 7 days, however, the glutamic-alanine en- 
zyme activity in liver dropped below normal. Al- 
though transamination in spleen of both control 
and irradiated animals were variable, the data 
indicate depressions in the activity of both en- 
zymes. It is significant that the glutamic-alanine 
system was affected more markedly than the as- 
partic enzymes. Humoral effects on transamina- 
tion in tissues is being investigated by the partial 
shielding of single rats and parabionts. 


Bacterial DPN-cytochrome c reductase. ARNOLD 
F. Brop1iE AND JosEepH §. Gots (introduced by 
M. G. Sevae). Dept. of Microbiology, Univ. of 
Pennsylvania School of Medicine, Philadelphia. 
DPN-cytochrome c reductase in animal tissue 

and yeast have previously been described. We 

have obtained an active enzyme preparation with 

a similar function from a sonically vibrated sus- 

pension of Escherichia coli (strain ECFS). The 

activity was determined spectrophotometrically 
by measuring the increase in absorption of reduced 
cytochrome c at 550 mp and decrease of reduced 

DPN at 340 mg, in presence of chemically reduced 

DPN and the bacterial reductase. In absence of 

cytochrome c, reduced DPN is slowly oxidized in 

presence of oxygen or methylene blue. It was like- 
wise found that neotetrazolium, 2,3,5-triphenyl- 
tetrazolium chloride, and 5-nitro-2-furaldehyde 
semicarbazone (Furacin) functioned as electron 
acceptors. The reduction of neotetrazolium, which 
was studied more extensively, was found to be 
dependent on the presence of added FAD to an 
inactive apoenzyme prepared by dialysis in HCl- 
KH.PO, buffer. Further evidence for the flavo- 
protein nature of this enzyme was provided by 
the ability of heated reductase to activate D-am- 
ino acid oxidase apoenzyme in manometric sys- 
tems. In absence of reduced DPN, alcohol, acetal- 
dehyde, lactate, succinate, malate, fumarate or 
pyruvate failed to serve as substrates for this en- 
zyme. While 0.001 m concentrations of cyanide, 
azide, urethane and optochin failed to inhibit, 

0.001 m of atabrine and acriflavin caused 70 and 

15% inhibition, respectively. Data will be pre- 

sented on the kinetics of this enzyme and its 

effects on reduced TPN. 


Involvement of citrovorum factor in synthesis of 
histidine in yeast. Harry P. Broquist. Lederle 
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Labs. Div., American Cyanamid Co., Pearl River, 

N.Y: 

Sprinson (Abstracts, Am. Chem. Soc., 119th 
meeting, April 1951) has shown that histidine 
2-C' furnishes ‘formate’ for the ureide carbon 
atoms of uric acid, and Levy and Coon (J. Biol. 
Chem. 192: 807, 1951) reported that when yeast is 
grown with formic acid-C, the formate is in- 
corporated specifically into the amidine carbon 
of the imidazole ring histidine. It seemed possible 
that folic acid might function in the synthesis of 
histidine in view of the evidence linking folic 
acid to reactions involving a ‘single-carbon frag- 
ment.’ When the yeast J'orula cremoris (ATCC 
2512) was grown on a simple synthetic medium, 
it was found that 4-aminopteroylglutamic acid 
(Aminopterin) was extremely inhibitory for 
growth of the organism, but this toxicity could 
be reversed in a competitive fashion by concen- 
trates of the citrovorum factor (CF) a biologically 
functional form of folic acid. It was also found 
that the toxicity of Aminopterin for growth of 
T’. cremoris could be reversed in a non-competitive 
fashion by the stepwise addition of methionine; 
methionine + purine bases; and methionine + pu- 
rine bases + histidine; with each addition the 
toxicity of Aminopterin was successively dimin- 
ished. These findings are interpreted to mean that 
Aminopterin interferes with reactions in the cell 


catalyzed by CF which are essential for growth; 
thus the inhibition may be overcome by adding 
sufficient CF, or by adding the products of the 
action of CF. The data imply that in growing cells 
of 7. cremoris CF is concerned in the synthesis 
of methionine, purine bases, and histidine. 


Free amino groups of human adult hemoglobin. 
Henry Brown (introduced by Joun G. REIN- 
HOLD). Dept. of Chemistry, Gannon College, Erie, 
Pa. 

During the course of studies of blood proteins, 
we have had occasion to re-investigate the free 
amino groups of ‘normal’ human adult hemoglobin 
using Sanger’s DNP-technique. Our first speci- 
mens of hemoglobin from 3 different people yielded 
approximately 2 terminal valine residues/mole- 
cule (2.3, 2.0, 2.1) and about 43 lysines (46, 41, 42). 
On further investigation it was found that by us- 
ing other, and perhaps more potent preparations 
of dinitrofluorobenzene, the reaction could be 
forced to proceed further. About 5 terminal valines 
could then be identified, and the same lysine con- 
tent as previously, taking into account the errors 
of the method. For example, using a specimen 
from the first of the above patients we now found 
4.8 valines and 40 lysines. The findings were con- 
firmed with other samples of human adult hemo- 
globins. Likewise, with horse hemoglobin we found 
first 3.2 valines, 40 lysines; then with the same 
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sample, causing the reaction to proceed, 5.9 
valines and 44 lysines. These higher valine values 
agreed with the original reports of Porter and 
Sanger (Biochem. J. 42: 287, 1948) who first used 
this technique with hemoglobins. The data indi- 
cate that in the specimens studied one may ob- 
tain either 2 or 5 terminal moles of valine/mole 
of human adult hemoglobin. This difference may 
well only be a matter of completeness of reaction. 
(We gratefully acknowledge the support given 
this work by a contract with the Office of Naval 
Research, and by a grant from the American Can- 
cer Society.) 


Effect of some dietary organic peroxides on 
N-demethylation of 3-methyl-4-monomethyl- 
aminoazobenzene. R. R. Brown,* J. A. MILLER 
AND E. C. Mitier. McArdle Memorial Lab., 
Univ. of Wisconsin, Madison. 

Earlier studies showed the presence of a dietary 
factor in certain crude products which increased 
by approximately 250% the ability of mouse liver 
homogenates to N-demethylate 3-methyl-4-mono- 
methylaminoazobenzene. (MILLER, Brown, 


MUELLER AND MILLER. Cancer Res. 11: 269, 1951). 
Similar increases in demethylation activity can 
be obtained by the addition of low levels of cer- 
tain organic peroxides or compounds capable of 
forming peroxides to the diet. These compounds 


include aged crude cholesterol or hydrogen per- 
oxide-treated samples of a number of purified 
sterols; the purified sterols were inactive prior to 
treatment. Ascaridole and 9,10-dimethyl-1,2- 
benzanthracene-photodxide, both relatively stable 
peroxides, were active at dietary levels of 0.01- 
0.10%. 9,10-Dimethyl-1,2-benzanthracene was in- 
active at levels of 0.01-0.054%, while 20-methyl- 
cholanthrene, pyrene, and 1,2-benzanthracene 
were active at levels of 0.05-0.10%. The assays 
were conducted as described previously on the 
livers of weanling mice prefed for 1 week on a puri- 
fied diet and then fed the same diet plus the test 
compound for an additional week. These findings 
are of added interest in view of the observation 
of Richardson and Cunningham (Cancer Res. 11: 
274, 1951) that rats treated simultaneously with 
the hepatic carcinogen 3’-methyl-4-dimethyl-am- 
inoazobenzene and 20-methylcholanthrene develop 
liver tumors much more slowly than those fed the 
dye alone. Other hydrocarbons also inhibit tumor 
induction by 3’-methyl-4-dimethylaminoazoben- 
zene and the hydrocarbons appear to act by 
helping to maintain the ability of the liver to 
N-demethylate and reduce the azo dyes (MILLER, 
MILLER AND Brown. Cancer Res. in press). Hy- 
drocarbon peroxides are likely intermediates in 
this process. 


Identification of n-valeric acid as a metabolic 
product of bacteria-free Ascaris lumbricoides. 
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Ernest BuepinG. Dept. of Pharmacology, West- 

ern Reserve Univ., Cleveland, Ohio. 

The production of racemic a-methylbutyric acid 
by bacteria-free Ascaris lumbricoides has been 
reported recently (E. Buepina ann H. W. Yate: 
J. Biol. Chem. 193: 411, 1951). Media in which 
bacteria-free Ascaris had been incubated contain 
2 other volatile acids whose solubility character- 
istics are similar to those of a-methylbutyric 
acid. Separation of these acids by partition chro- 
matography will be described. One of them has 
the properties of an a-$-unsaturated acid; after 
esterification with p-bromphenacylbromide, the 
other has been identified as n-valeric acid. Forma- 
tion of the latter by Ascaris is about 50% lower 
than that of a-methylbutyric acid. (This investi- 
gation has been supported by a grant from the 
U.S. Public Health Service.) 


The non-protein moiety of phosphorylase. Mary 
V. Bueuu. Dept. of Pharmacology, Washington 
Univ. School of Medicine, St. Louis, Mo. 

The non-protein fraction of 400 mg. (1 micro- 
mole) of 7 times crystallized phosphorylase, pre- 
pared from rabbit muscle, was chromatographed 
on Dowex 1. Several points of interest were found: 
1) Uridylic acid was isolated from the eluate by 
a new reaction, and identified. 2) A yellow pig- 
ment was isolated and tentatively identified as 
2 methyl, 1, 4 Naphthoquionone. 3) Cystine was 
isolated in sufficient quantities to suggest that 
cysteine may occur as an end group in the protein 
molecule and serve as a connecting link with the 
prosthetic group. (Supported in part by a grant 
from the American Cancer Society.) 
Microfluorometric measurement of phosphopyri- 

dine nucleotides in blood serum and cells. 

HELEN B. Burcu (introduced by C. G. Kine). 

Dept. of Chemistry, Columbia Univ., New York 

City. 

By the condensation of phosphopyridine nucleo- 
tides and N-methyl nicotinamide with methyl 
ethyl ketone in alkaline solution, it was possible 
to measure by fluorescence the amounts of these 
compounds in filtrates corresponding to 2 cu. 
mm. of whole blood, 25 cu. mm. of serum, or iD 
cells obtainable from 0.1 ml. of blood. By means 
of this reaction, the decrease of pyridine nucleo- 
tides, calculated as DPN, was followed in the 
blood of rats receiving a corn grits diet. The blood 
levels of those receiving the same diet plus sup- 
plements of equivalent amounts of nicotinic acid, 
nicotinamide, and 3-pyridine methanol tartrate 
were also studied. All of these supplements were 
effective in maintaining satisfactory levels of 
PN in rat blood. After 6 weeks, blood levels for 
all the groups receiving the supplemented diets 
were almost twice that of groups receiving the 
corn grits diet. Average weight gains/week of the 
supplemented groups were more than twice those 
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of the corn grits group. Urinary excretions of 
nicotinic acid and N-methyl] nicotinamide, calcu- 
lated as nicotinic acid, accounted for 70-77% of 
the daily supplements fed. The excretion of rats 
on the corn grits diet was very low. The excretion 
levels of animals receiving 3-pyridine methanol 
tartrate were parallel to those receiving nicotinic 
acid whereas those receiving nicotinamide ex- 
creted more N-methyi nicotinamide and less nico- 
tinic acid. Levels of the phosphopyridine nucleo- 
tides measured on the whole blood, serum, red 
and white cells of well nourished human beings 
are illustrative of the applicability of this micro- 
technique to the study of quantities of blood ob- 
tainable from the finger. 


Blackman reaction velocity constant in continuous 
and intermittent photosynthesis: a re-evalua- 
tion of the significance of 0.01 second dark 
times. DEAN Burk, JEROME CORNFIELD* AND 
VERNON RiveEy.* Natl. Insts. of Health, Public 
Health Service, FSA Bethesda, Md. 

With intermittent illumination of equal time 
periods (A) of darkness and of high light inten- 
sity, the limiting period of A ~ 0.01 second re- 
quired (Warburg, 1919) for maximum improve- 
ment (y) in photosynthetic yield/unit of light is 
simply a mathematical expression of approach to 
unity of the term y = (1 — e-*4)/kA, where k, 
the Blackman reaction rate constant, is of the 
order of several reciprocal minutes, equivalent to 
Willstatter’s values for chlorophyll turnover num- 
ber in continuous illumination at high light in- 
tensity and high CO: pressure. In flashing light 
experiments, where the dark periods are much 
longer than the light periods, the dark times of 
~0.01 second commonly:reported for maximum 
photosynthetic yield/light flash do not provide 
any simple arithmetic measure of k because the 
light provisions/flash were too low by orders of 
magnitude (e.g. EMERSON AND ARNOLD, 1932-3; 
WELLER AND FRANCK, 1941; Tamiya, 1949). With 
sufficiently high light absorption/flash, we have 
observed dark times of, not ~0.01 second, but of 
the order of some seconds, with low quantum 
requirement, and a photosynthetic unit of the 
order of one chlorophyll molecule. Thus, the vari- 
ous explanations of the reported, very low yield 
tatio ‘fone molecule O2 produced/2500 molecules 
chlorophyll/flash,’’ in terms of a large photo- 
synthetic unit, or insufficient stabilizing catalyst 
B (inefficient back reaction), are rendered super- 
fluous. This reappraisal of the significance of dark 
times in flashing light follows from inevitable, 
heretofore unregarded, mathematical conse- 
quences of intermittency (cf. Scientific Monthly 
73: 213, 1951). 


Role of coenzyme A in acetaldehyde oxidation. 
Rosert Main Burton (introduced by E. R. 
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SrapTMan). Sect. on Cellular Physiology, Natl. 

Heart Inst., Natl. Inst. of Health, Bethesda, Md. 

Extracts of C. kluyveri catalyze the phosphate 
dependent oxidation of acetaldehyde to acetyl 
phosphate (J. Biol. Chem. 180: 1095, 1949). With 
aged suspensions of dried cells, it was demon- 
strated that CoA, DPN (or TPN), and a sulf- 
hydryl compound are needed for this conversion. 
The ratio of activities with DPN and TPN varies 
with different enzyme preparations suggesting 
that 2 acetaldehyde dehydrogenases are present 
with different pyridine nucleotide specificity. Am- 
monium sulfate fractionation of second extracts 
of dried cells gives 2 protein fractions (A and B), 
which are required for the formation of acetyi 
phosphate from acetaldehyde. Fraction A cata-~ 
lyzes the reaction 1): acetaldehyde + CoA + 
DPN 2 acetyl-CoA + DPNH + Ht’; fraction B 
can be replaced by purified phosphotransacetylase 
which catalyzes reaction 2): acetyl-CoA + Pi @ 
acetyl-P + CoA. The net result is reaction 3): 
acetaldehyde + DPN + Pi= acetyl-P + DPNH 
+ H*. Reaction 1 has been studied spectrophoto- 
metrically by the reduction of DPN in the presence 
of acetaldehyde and CoA and by the oxidation of 
DPNH by acetyl-CoA. Reaction 3 has been meas- 
ured by the further reduction of DPN when ortho- 
phosphate and phosphotransacetylase were added 
to the components of reaction 1 and more directly 
by the formation of acetyl] phosphate from acetal- 
dehyde in the presence of fraction A, phospho- 
transacetylase, DPN, CoA, and inorganic phos- 
phate. The reversal of reaction 3 was studied by 
DPNH oxidation in the presence of acetyl phos- 
phate, CoA, phosphotransacetylase, and frac- 
tion A. 


Possible origins of the methoxyl carbon of lignin 
in barley (Hordeum vulgare). Ricuarp U. ByEr- 
RUM AND JOHN H. Fioxstra (introduced by 
Rosert M. Herssr). Kedzie Chemical Lab., 
Michigan State College, East Lansing. 

In order to ascertain the possible metabolic 
origin of the methoxyl carbon of lignin, each of 
24 barley plants (Hordeum vulgare), 30 days old, 
was grown in an inorganic nutrient solution con- 
taining 2.01 X 10-5 moles of p-L methionine with 
C™ in the methyl carbon and having a total ac- 
tivity of 3.6 X 105 counts/minute. After a 7 day 
growing period lignin was isolated from the plants, 
from which the roots were removed, and was found 
to have a specific activity of 385 cpm/mg. To test 
the supposition that the radioactive carbon was 
in the methoxyl group, the lignin was demethyl- 
ated using HI. The methyl iodide formed with 
this reagent was reacted with triethyl amine to 
give triethyl methyl ammonium iodide which 
could be isolated and counted for radioactivity. 
Ninety per cent of the radioactivity of the lignin 
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was recovered in this quaternary salt. The lignin 
contained 2.3% nitrogen which might include 
some radioactive methionine. A sample of lignin 
was therefore oxidized to syringaldehyde and van- 
illin, using nitrobenzene in a bomb. These alde- 
hydes were isolated as the 2,4 dinitrophenylhy- 
drazones and were found to have the same order 
of radioactivity as the original lignin. 1.99 x 10-5 
moles of radioactive sodium formate containing 
7.2 X 105 cpm total activity were fed to each of 
40 barley plants in the same way as was the methi- 
onine. Lignin isolated from these plants had a 
specific activity of 29 cpm/mg. and the triethyl 
methyl ammonium iodide isolated after demethyl- 
ation of this lignin contained 68% of the lignin’s 
radioactivity. 


Some aspects of the metabolism of methionine. 
E.S. CaNnE.LAKIs (introduced by HARoLp Tar- 
VER). Div. of Biochemistry, Univ. of California, 
Berkeley. 

Methionine forms methyl mercaptan upon in- 
cubation with rat liver mitochondrial preparations 
as shown in experiments in which methionine- 
C'*H; and methionine-S** were used. The methyl 
mercaptan formed was bound to the mitochondrial 
proteins by —S—S— bonds and could be removed 
from the protein by reducing agents such as mono- 
thioethylene glycol. It was identified in the form 
of suitable derivatives with the aid of carrier 
methyl mercaptan. p-methionine-C'*H; and L-me- 
thionine-C'4H; formed methyl mercaptan at equal 
rates, but a-keto-8-methiolbutyric acid-C'“H; 
formed methyl mercaptan at a rate more than 3 
times that of methionine-C'H;. Therefore it is 
probable that the formation of methyl mercaptan 
from methionine proceeds via the corresponding 
keto acid. Methyl mercaptan-C'H;, upon in vivo 
administration to rats, was an effective source of 
methyl groups, the carbon of the methyl group 
being found in the methyl groups of choline, 
in creatine-creatinine and in the methyl group of 
methionine. It was also found in the B-carbon of 
serine. Methyl mercaptan-S** when, similarly ad- 
ministered, was found bound to the liver proteins 
via —S—S— bonds. The label could not be recov- 
ered in the sulfur of methionine nor in that of 
cystine. 


Reversible binding of iodine by soluble proteins. 
R. Kerra Cannan. Dept. of Chemistry, New 
York Univ. College of Medicine, New York City. 
Proteins are known to remove small amounts of 

iodine from solution by iodination and by reduc- 

tion to iodide. We have observed that much larger 
amounts are bound by proteins in a form which 
is extractable with organic solvents and titratable 
with thiosulfate. The bound iodine exhibits an 
absorption band at 360 my similar to that of the 
tri-iodide ion. The reversible binding follows a 
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simple Langmuir isotherm. A number of proteins 
have shown a maximum combining capacity of 
about 0.5 Eq. iodine/atom of protein nitrogen, 
i.e. about 0.7 g/g. protein. Complex formation is 
competitively inhibited by iodide and by bromide 
but not by chloride. Under suitable conditions of 
pH and of concentration of iodine the iodine- 
protein complex is completely precipitated from 
solutions as dilute as 0.02% protein. Under stand- 
ard conditions the amount of protein in the pre- 
cipitate may be estimated by titration of the 
iodine by thiosulfate. In some cases the precipi- 
tated protein redissolves in water after removal of 
the iodine. In others it remains insoluble. Step- 
wise titration with iodine of a heterogeneous pro- 
tein such as gelatin effects a separation into 
fractions of graded molecular size ranges. The 
synthetic polymer polyvinyl pyrollidone reacts 
with iodine in a manner very similar to that de- 
scribed above but gives a much more distinctive 
color than do proteins. 


Effect of various ions and co-factors on the res- 
piration of rabbit thymus cells. Me.ucuior D. 
CaRINO AND IrviING R. SHERMAN (introduced 
by Wiuuarp A. Krenu). 7'umor Research, Hines 
Veterans Administration Hosp., Hines, IIl. 

To implement the study of thymus cell physiol- 
ogy studies were made as to the most suitable 
medium in which to suspend these cells for use in 
the Warburg apparatus. Media of varying ionic 
composition were compounded. To these were 
added thiamin, niacin, riboflavin and thyroxin, 
singly and in combination. Glucose was used as 
substrate for these studies. The cells were washed 
in the medium in which they were to be used except 
that the co-factors were absent in the wash solu- 
tions. It was found that there were great differ- 
ences in the ability of thymus cells to respire in 
different media. The optimum medium for the 
utilization of glucose seems to be Ringer’s phos- 
phate with calcium absent, an excess of magne- 
sium, and the addition of niacin and thiamine. 
Under certain circumstances the other co-factors 
acted as inhibitors. 


Oxidative reactions in the propionic acid fermenta- 
tion. S. F. Carson AND EuGENE A. DELWICHE 
(introduced by J. W. Foster). Biology Div., 
Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Previous studies (DELWICHE AND CARSON, un- 

published) on the propionic acid fermentation 

have demonstrated that Propionibacterium pento- 

saceum contains enzymes which are typical of a 

tricarboxylic acid cycle. The presence of aconitase 

and isocitric dehydrogenase was shown by the 
conversion (in cell juices) of citrate to a-keto- 
glutarate with the uptake of one-half mole of 
oxygen/mole of citrate utilized; a-ketoglutarate 
was isolated and identified. A wide variety of sub- 
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strates were oxidized with the uptake of molecu- 
lar oxygen; addition of coenzyme A accelerated 
oxidations by acetone-dried cells. Present studies 
demonstrated that acetone-dried cells were cap- 
able of carrying out the following reaction: ace- 
tate + oxalacetate — citrate. Isotope experiments 
were performed on ‘resting cell suspensions’ (aero- 
bically grown cells), with labeled acetate, ethanol 
and pyruvate. Citrate, a-ketoglutarate, succinate, 
pyruvate, propionate, malate and acetate were 
isolated, purified and degraded to individual car- 
bon fragments. The results clearly fall in line with 
predictions based upon current concepts of the 
tricarboxylic acid cycle; for example, with eth- 
anol-2-C'4 as substrate in the presence of an 
arsenite block, the a-ketoglutarate which was iso- 
lated and degraded was found to contain 93% of 
its labeling in the A position (C-4). Incidentally, 
this distribution of labeling is an excellent example 
of the Ogston effect. Experiments with acetate- 
2-C' and pyruvate-2-C™ have confirmed and ex- 
tended these observations. 


Distribution and properties of uric acid riboside. 
CHARLES E. CARTER AND JOSEPH L. PoTTER.* 
Dept. of Medicine, School of Medicine, Western 
Reserve Univ., Cleveland, Ohio. ’ 

Uric acid riboside (UAR) was first isolated by 
Newton and Benedict from beef erythrocytes and, 
subsequently, from beef liver by Falconer and 
Gulland. Application of chromatographic proce- 
dures which separate UAR from other ribosides 
and uric acid, to the isolation and analytical de- 
termination of this compound, has resulted in dis- 
agreement with pre-existing data. The compound 
has been found only in beef erythrocytes and the 
spectrum reported by Falconer and Gulland, 
which was practically identical with that of 9’ 
methyl uric acid, differs considerably from that of 
the compound we have prepared. UAR develops 
color in the orcinol reagent at a rate slower than 
that of other purine ribosides and is 20% hydro- 
lyzed in 1N HCl at 100°C. in 1 hour. The compound 
is resistant to mammalian nucleosidases, but is 
cleaved to uric acid and ribose by bacterial ex- 
tracts. Proof of structure by chemical or enzy- 
matic synthesis from ribosides of known structure 
has not been achieved. The relative resistance to 
acid hydrolysis and ultraviolet absorption data, 
though suggestive of a nucleoside structure in- 
volving the 3’ or 7’ position of the purine ring, 
may be explained by resonance stabilization con- 
ferred upon a 9’ purine riboside by hydroxyl sub- 
stitution in the 8’ carbon. 


Effect of x-ray on salt and water balanc. in the 
rat. W. O. Caster (introduced by Cyrus P. 
Barnum). Physiological Chemistry Dept., Univ. 
of Minnesota, Minneapolis. 
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In the week following total body irradiation 
with an LDs dose of 160 kv. x-ray, rats lose 10- 
20% of their body weight. The water intakes in- 
crease some 2- to 3-fold and the excretion values 
become very large. A group of 20 rats was main- 
tained on metabolism for a 3-week control period, 
irradiated with 700 r of x-ray, and studied for an 
additional 2 weeks. Sodium, potassium and chlo- 
ride balance studies were carried out during the 
entire period. The potassium balances promptly 
became negative following irradiation; but only 
20% of the weight loss during the first 48 hours 
could be explained in terms of loss of intracellular 
material. The sodium balances did not decrease 
as quickly but did become significantly negative. 
The chloride balance was positive immediately ~ 
after x-irradiation but became negative after 
4-6 days. During the first week following irradia- 
tion there was twice as much weight lost as could 
be accounted for in terms of the negative cation 
balances. When expressed as a percentage of body 
weight there was essentially no change in blood 
volume, extracellular space or total body water 
following x-ray. Serum sodium, chloride and total 
base (by conductivity) levels increased slightly 
but significantly during the postirradiation period. 
The urinary excretion of desoxycorticosterone 
activity following irradiation was not signifi- 
cantly different from control values. 


Effect of traces of L-histidine upon the growth of 
mice fed D-histidine or imidazolelactic or uro- 
canic acid. D. R. CELANDER* AND CLARENCE P. 
Bere. Dept. of Biochemistry, College of Medi- 
cine, State Univ. of Iowa, Iowa City. 
Preliminary evidence has indicated that mice 

fed a histidine-deficient basal diet supplemented 

with p-histidine fail to grow when the vitamin B 

complex is supplied as a mixture of the purified 

components, but grow slowly when a yeast vita- 
min concentrate is substituted (Federation Proc. 

1: 283, 1942). This has been confirmed. The in- 

gestion of 1 mg. of L-histidine/day permits slow 

growth to occur on the p-histidine diet containing 
the purified vitamin mixture. Additions of hy- 
drolysates of the yeast vitamin concentrate also 
permit growth to occur, unless they are first freed 
of histidine. The growth-promoting effect of the 
yeast vitamin concentrate therefore seems to be 
attributable to its L-histidine content. The pres- 
ence of small amounts: of L-histidine is appar- 
ently mildly stimulatory, rather than simply 
additive. No growth occurred on the basal diet 
containing the usual quantity of yeast vitamin 
concentrate, the purified vitamin mixture plus 

the 1 mg. of t-histidine/day, or the purified mix- 

ture plus the yeast vitamin hydrolysate. Imidaz- 

olelactic acid produced responses similar to those 
with p-histidine. Urocanic acid showed no capac- 
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ity to promote growth, even when the diet was 
supplemented with 1 mg. of u-histidine daily. 


Respiratory pigments of metabolising cells. Brit- 
TON CHANCE. Johnson Research Fndn., Univ. of 
Pennsylvania, Philadelphia. 

Various spectrophotometric methods now per- 
mit the rapid in vivo assay of the various types of 
cytochromes, pyridine nucleotides and flavopro- 
teins of microorganisms: /) The visible and Soret 
bands of the carbon monoxide and other com- 
pounds of the cytochrome oxidase of respiring 
yeast and bacteria have been studied by a new 
differential method that directly plots the spectra 
representing the difference between the absorp- 
tion of the carbon monoxide compound and the 
reduced form of the oxidase. Yeast cells and heart 
muscle homogenates both show peaks of cyto- 
chrome a3-CO at 429.5, 540, and 589 mu. In Aero- 
bacter aerogenes, cytochrome az differs markedly 
from a; and, in fact, from hemoproteins in general; 
it shows no distinctive Soret band in the reduced 
form, and the Soret band of its carbon monoxide 
compound (437 my) is only one third as intense 
as the visible band (645 my). 2) In several micro- 
organisms, the spectrum of reduced pyridine 
nucleotide is also clearly registered and shows 
varying degrees of a shift towards 325 mu. This is 
probably due to the type of protein bond that 
forms with alcohol dehydrogenase. The technique 
of Theorell and Chance that permits independent 
measurement of this type of bound DPNH shows 
that nearly all the pyridine nucleotide in Aero- 
bacter aerogenes is so bound, while in bakers yeast 
and in Escherichia coli (B) very little is so bound. 
Kinetic differences between this bound pyridine 
nucleotide and that absorbing at 340 muy are ob- 
served at the onset of anaerobic conditions: the 
form absorbing at 340 my undergoes partial oxida- 
tion upon the initiation of anaerobic glycolysis; 
the form absorbing at 325 my does not, and hence 
its function is probably directly associated with 
cytochrome. 


Incorporation of formaldehyde into phosphoryl- 
ated sugars. Frrxos CHARALAMPOUS (intro- 
duced by CHARLES HEIDELBERGER). McArdle 
Memorial Lab., Med. School, Univ. of Wisconsin, 
Madison. 

Dialyzed supernatant fractions obtained by 
high speed centrifugation of rat liver homogenates 
metabolize formaldehyde anaerobically in the 
presence of hexosediphosphate or dihydroxyace- 
tone phosphate. The rate of formaldehyde removal 
is not affected by blocking triose oxidation with 
iodoacetate and appears not to require known 
co-factors. With the aid of C'*H.O the products 
of the reaction have been isolated from the reac- 
tion medium by adsorption on Dowex 1. On elu- 
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tion from the column with acid and rechromato- 
graphing the eluate on paper, using 2 different 
solvent systems, the radioactivity is distributed 
among 3 compounds which yield phosphate on 
acid hydrolysis. The major activity is confined to 
a single area. Treatment of the eluate with phos- 
phatase yields radioactive products which are no 
longer retained on the Dowex 1. Paper chromato- 
graphy with 3 different solvent systems revealed 
again 3 distinct radioactive areas; the first area 
containing 10% of the activity coincides with 
p-ribose in individual or mixed chromatograms 
with the authentic compound. The second area 
contains 7% of the radioactivity and migrates 
at the same rate as L-arabinose or glucose. The 
third area containing 80% of the radioactivity 
occupies a position midway between known pen- 
toses and trioses. An aldotetrose is indicated by 
the chromatographic character and color reac- 
tions. The enzyme system although resembling 
the aldolase exhibits definite differences from it 
and tumors are quite low in the present system. 
Additional data on the condensation of formalde- 
hyde with a phosphorylated triose and sequential 
reactions will be presented. 


Histochemical use of dithizone. Howarp H. 
CHAUNCEY AND FaBiANn LIoNETTI (introduced 
by Burnuam 8. WALKER). Dept. of Biochem- 
istry, Boston Univ. School of Medicine, Boston, 
Mass. 

Dithizone (diphenylthiocarbazone) in acetone 
solution has been utilized as a stain for leucocytes 
and erythrocytes. Whereas the erythrocyte pre- 
sents a homogeneous orange color, leucocytes of 
various species tested, including human and rab- 
bit, show homogeneous pink cytoplasm with dark 
granulation and little nuclear stain. The poly- 
morphonuclear cells contain about 10 times as 
much granulation as mononuclear leucocytes. 
When ZnO was used with starch as a subcutaneous 
irritant in the rabbit, the cells obtained from the 
abcess were similar in detail but much more in- 
tensely colored. However, exudates of leucocytes 
obtained from suspensions in saline of either 
ZnO or dithizone injected into the abdominal 
cavities of rabbits stained in no unusual way and 
appeared like normal cells. Slides prepared from 
subcutaneous abcesses produced by injection of 
dithizone-starch mixtures likewise exhibited no 
intensification of color, probably because of the 
great insolubility of the dye. Chicken leucocytes 
did not stain with dithizone. The cytoplasm of 
chicken erythrocytes resembled human erythro- 
cytes with the nuclei remaining unstained. Only 
5% of leucocytes obtained from a human being 
with chronic myelocytic leukemia showed any 
tendency to stain. These were grossly comparable 
to normal cells in detail but yellow in color. 
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Gastric mucosa which normally exhibited pink 
color with dithizone increased in color in ZnO-fed 
mice. A slight increase was observed in kidney 
sections. Although, owing to the inability to buffer 
the preparation, the dependence of the staining 
upon Zn content could only be inferred, the data 
are consistent with known or predictable Zn 
levels. 


Surface film method as a means for steroid esti- 
mation. CHIADAO CHEN AND MARGARET J. SuL- 
LIVAN (introduced by Atma HILuER). Dept. of 
Biochemistry, Northwestern Univ. Med. School, 
Chicago, Ill. 

It is long known that steroid molecules, when 
spread in a monomolecular layer, give an area of 
from 30-120 A°2, depending upon the type of com- 
pound and the force of compression. A number of 
steroids dissolved in suitable solvents, such as 
cyclohexane, benzene, and others, were applied 
on water surface. The areas of the monolayer 
films formed were measured under different forces 
of compression. The piston oil method and mica 
float method were used and the results studied. 
Some steroids were found not to give monolayer 
flm and some others were soluble in the sub- 
stratum. The degree of accuracy was satisfactory 
for steroid quantitation with even very simple 
apparatus. Considerable information concerning 
the constitution of unknown steroids has been 
obtained with a few yg. of the material within a 
few minutes. It promises to be helpful in quantita- 
tion and identification of steroids, particularly of 
those that cannot be detected by other means in 
such small quantities. (Work supported by a 
US.P.H. Grant.) 


Time relationships of certain renal processes. 
Francis P. Cuinarp. Depts. of Physiological 
Chemistry and of Medicine, Johns Hopkins School 
of Medicine, Baltimore, Md. 

Data have been obtained on the time relation- 
ships of certain renal processes in anaesthetized 
dogs. Test substances are injected ‘instantane- 
ously’ into the left renal artery, urine is sampled 
from each catheterized ureter separately for a 
number of periods of 4-30 seconds’ duration (in 
most experiments a diuretic is administered) ; in 
some experiments blood is sampled at intervals 
of 1-2 seconds from the catheterized left renal 
vein. The right kidney serves as control. Processes 
studied and time relationships: 1) circulation 
through kidney and renal vein catheter of P* 
labelled red cells and T-1824—minimum time 3 
seconds, most probable time 6 seconds; 2) anti- 
diuresis with serum albumin—immediate; 3) di- 
uresis with mannitol—immediate; 4) mercurial 
diuresis—5-8 minutes; 5) inhibition of mercurial 
diureses by sulfhydryl compounds—5-8 minutes; 
6) most probable time for circuit renal artery 
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through ureteral catheter for inulin, creatinine 
and ferrocyanide—4-12 seconds longer than ap- 
pearance time; 7) secretion of PAH—most prob- 
able time is 20-30 seconds longer than most prob- 
able time for inulin, creatinine and ferrocyanide. 
The significance of these findings will be discussed 
with respect to current concepts of renal physi- 
ology. (This work was supported by a grant from 
the Life Insurance Medical Research Fund.) 


Identification of products of lecithin hydrolysis 
by paper chromatography. Doris H. CLovet 
(introduced by Norman S. Ousen). Research 
Lab., Thayer Veterans Administration Hosp. and 
Biochemistry Dept., Vanderbilt Univ., Nashville, 
Tenn. : 

In the study of phospholipid hydrolysis the dis- 
similarity of the hydrolytic products hinders the 
qualitative identification of these products. Paper 
chromatography offers a technique which is par- 
ticularly suited to the rapid identification of com- 
pounds as unlike as choline and fatty acids. A 
chromatographic scheme is presented for the 
separation on filter paper of products of lecithin 
hydrolysis such as lysolecithin, glycerophosphoric 
acid, choline, inorganic phosphate, glycerylphos- 
phorylcholine, fatty acids, and lecithin itself, as 
well as other compounds liable to occur in tissue 
suspensions such as ATP, hexosediphosphate, 
serine, and ethanolamine. Among the solvent 
systems employed the most useful are phenol- 
water, ethanol-water, and n-butanol-morpholine- 
water. The compounds containing glycerol or 
hexose in the molecule (as well as compounds 
containing a hydroxyl and amino group on ad- 
jacent carbon atoms, such as serine) have been 
developed by spraying with periodic acid fol- 
lowed by fuchsin reagent. Inorganic phosphate is 
visualized by the molybdate-aminonaphtholsul- 
fonic acid color reaction, and choline by the 
formation of a reduced phosphomolybdate com- 
plex. Serine and ethanolamine are developed by 
spraying with iodine, while the presence of all of 
the fatty acids is revealed by spraying with an 
indicator such as bromcresol purple, or by the 
hydroxamic acid-ferric chloride color reaction. 
The position on filter paper of the compounds 
containing phosphorous has been checked by 
chromatography, and subsequent autoradiog- 
raphy, of hydrolytic products of lecithin contain- 
ing radiophosphorous. 


Activation of creatine synthesis in homogenates 
of rat liver by folic and glutamic acids. STANLEY 
CouEN (introduced by Fiorran Casor1). Dept. 
of Pediatrics, Univ. of Colorado School of Medi- 
cine, Denver. 

Previous work in several laboratories has in- 
dicated that homogenates of guinea pig liver can 
synthesize creatine in the presence of guanido- 
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acetic acid, t-methionine, and ATP. However, 
liver homogenates of the rat and of several other 
species are much less active in this respect. With 
appropriate fortification, homogenates of rat liver 
can synthesize creatine at a rate comparable to 
that of homogenates of guinea pig liver. In the 
combined presence of folic and glutamic acids, 
preparations of rat liver are capable of synthesiz- 
ing creatine from guanidoacetic acid, t-methion- 
ine, and ATP. The omission of any one of these 
reagents slows or completely abolishes the syn- 
thesis. 


Effect of certain napihthoquinones on fut forma- 
tion and the utilization of 1-C'* acetate by 
fusarium lini bolley. R. J. CoLeman* anp F. F. 
Norp. Dept. of Organic Chemistry and Enzymol- 
ogy, Fordham Univ., New York City. 

When Fusarium lini was grown in a medium in 
which acetate served as the substrate; it was 
found that the mat weights varied linearly with 
the concentration of acetate in the medium up 
to 2%. In addition to the increases in mat weights, 
there was a corresponding increase in the amount 
of fat formed. The mat weights and the amount 
of fat formed from acetate are comparable to 
those when glucose is the substrate. Thus ace- 
tate may be considered to be along the pathway 
in the course of the glucose — fat conversion. 
However, certain naphthoquinones were shown 
to appreciably lower the mat weights, amount 
of fat formed and the conversion coefficients, 
when added to a medium in which glucose was 
the sole carbon source. When these same naph- 
thoquinones were added to a medium containing 
acetate as the carbon source none of these values 
were significantly lowered when compared to the 
control. Further studies on the utilization of 
acetate were carried out with culture media con- 
taining 1-V' labeled acetate. In these media a 
mixed carbon source consisting of acetate and 
glucose was present. The specific activities of 
samples of mycelia, which differed in age by 8 
days were found to be the same. During this 
period there was a substantial increase in the mat 
weights, and since there was no residual glucose 
in either case, the glucose must have been broken 
down to smaller units, which were present as such 
in the medium. 


Hydrolysis of growth hormone by crystalline 
chymotrypsin and carboxypeptidase. Petrer G. 
ConDLIFFE* AND CHoH Hao Li. Dept. of Bio- 
chemistry, Univ. of California, Berkeley. 
Crystalline growth hormone prepared accord- 

ing to Li, Evans and Simpson (J. Biol. Chem. 159: 

353, 1945; and Science 108: 624, 1948) was hy- 

drolysed with crystalline chymotrypsin at pH 

8.5 and 25°C. with an enzyme to hormone ratio 

of 1:200. After 2 hours of hydrolysis, the 5% 
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trichloracetic acid soluble material increased from 
1-2% to 30%, and approximately 8-12 peptide 
bonds were broken. As shown in the table, assay 
of the hydrolysate, by the tibia test, showed 
that 50% of the original activity was retained 
up to 34% hydrolysis. Electrophoretic examina- 
tion of the hydrolysates revealed the presence 
of a new major component, which had a differ- 
ent mobility from that of growth hormone. More- 
over, no component was observed identifiable 
in electrophoresis as unhydrolysed native growth 
hormone. 


TIME OF HYDROLYSIS BY ACTIVITY 
INCUBATION CHYMOTRYPSIN REMAINING 


hr. % % 
Control 24 0 100 
107A3 16 100 
114A1 : 25 50 
112A ; 34 50 
*  110A4 39 0 


EXPER. NO. 


When growth hormone was reacted with crys- 
talline carboxypeptidase, no significant reduc- 
tion in biological potency could be demonstrated 
after 24 hours’ incubation at pH 8.5, 25°C. with an 
enzyme to growth hormone ratio of 1:50. Paper 
chromatographic analysis of the trichloracetic 
acid soluble material from such hydrolysates 
showed that serine, alanine and phenylalanine 
were released from the hormone in significant 
amounts, while traces of glutamic acid, leu- 
cine, threonine, glycine, arginine, histidine 
and lysine were present in some experiments. 
Thus, it may be concluded that COOH terminal 
end groups are not essential for the biologic 
potency of growth hormone. 


Influence of starvation and of pyruvate adminis- 
tration upon the utilization of radioacetate in 
the intact rat. Joan G. Coniciio,* Cart E. 
ANDERSON AND C. S. Ropinson. Dept. of Bio- 
chemistry, Vanderbilt Univ. School of Medicine, 
Nashville, Tenn. 

A tracer dose of sodium acetate-1-C™ was ad- 
ministered intraperitoneally to 4 groups of rats, 
1) nonfasted, given acetate alone; 2) nonfasted, 
given acetate plus 200 mg. inert sodium pyruvate; 
$) starved 72 hours, given acetate alone; and 4) 
starved 72 hours, given acetate plus pyruvate. 
Expired carbon dioxide was collected for 24 hours, 
and the animals were sacrificed at the end of this 
time. Lipids of the various tissues were extracted, 
fractionated, and hydrolyzed, and the resulting 
fatty acids were assayed for radioactivity. The 
animals of 1 expired 50% of the administered 
activity in 46 minutes. In 2 this time was increased 
to 80 minutes. Starvation alone 3 raised this 
value still more. Differences between 3 and 4+ 
were inconclusive. Pyruvate administration to ? 
did not decrease the enrichment of the biosyn- 
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thesized fatty acids (compared with 1); in fact, 
the data suggest a greater incorporation of ac- 
tivity in the fatty acids of 2 than in /. All starved 
rats showed great depletion of carcass fat with a 
corresponding decrease in total fatty acid radio- 
activity. There were no significant differences in 
total fatty acid C' incorporation between 3 and 
4, The ratio of the specific activities of fatty 
acids of the acetone-soluble and acetone-insoluble 
fractions of mesenteric and subcutaneous lipids 
was variable. Consistent data were obtained for 
liver, intestine, and intramuscular fat (ratios of 
1.0, 0.7, and 1.2 to 2.4, respectively). 


Metabolic alteration of 4-amino-5-imidazolecar- 
boxamide in tumor-bearing mice. GAyLorp M. 
CoNZELMAN, JR.,* H. GEORGE MANDEL* AND 
Pau K. Smitu. Dept. of Pharmacology, George 
Washington Univ. School of Medicine, Wash- 
ington, D.C. 

Studies have been made to determine the meta- 
bolic pathway of a purine precursor, 4-amino-5- 
imidazolecarboxamide, in CAF mice bearing sar- 
coma 37. The compound labeled in the C, position 
was synthesized from NaC"“N in a 45% yield. 
Excretion studies after subcutaneous adminis- 
tration of 500 mg/kg showed that two thirds of 
the radioactivity was excreted in the urine within 
7 hours. Two radioactive urinary metabolites 
have been separated by countercurrent distribu- 
tion and paper chromatography, one of which is 
indistinguishable from the original compound. 
Only a trace of radioactivity has been recovered 
in the expired CO2. Divided administrations of 
the daily dose of the compound to adult mice 
increased the incorporation. Because the sub- 
stance was found to be absorbed readily from the 
gastrointestinal tract, it was mixed in the diet 
for 6 days at a total dose of 500 mg/kg. Twenty- 
four hours after the termination of the radioac- 
tive diet, the animals were sacrificed, the liver, 
kidneys, spleen and thymus removed and pooled 
and the tumor excised. The protein fraction 
showed negligible activity. Isolation and degrada- 
tion of RNA and DNA by modifications of exist- 
ing methods indicated that most of the activity 
was in the adenine and guanine fractions. The 
Specific activity of the purines, after purification 
by ion exchange on Dowex 50 and direct plating 
on glass discs, was determined in a gas-flow 
proportional counter. There was no evidence of 
incorporation into the pyrimidine fraction. 


Conversion of 1-C'4-mannose and 1-C*-glucose 
to glycogen in the intact rat. Marcaret Cook 
(introduced by Ernest B. Burpine). Dept. of 
Biochemistry, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

The epimeric sugars, 1-C'*-mannose and 1-C14- 
glucose, were administered to fasted rats. The 
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intraperitoneal route was selected because of 
the poor absorption of mannose from the intes- 
tine. Nonisotopic glucose was given by stomach 
tube in both experiments to enhance glycogen 
formation. The resulting liver and muscle gly- 
cogen were isolated, hydrolyzed to glucose, and 
the isotope distribution in the hexose chain de- 
termined. In both the glucose and mannose ex- 
periments, in muscle as well as liver glycogen, 
80-90% of the activity isolated in the glycogen 
resided in carbon one. The balance of the activity 
was distributed more or less uniformly among 
the remaining carbons of the hexose chain. The 
specific activity of the glycogen fractions and 
the percentage of fed activity recovered in these 
fractions as well as in the respiratory CO: was 
the same for both glucose and mannose. The 
specific activity of the muscle glycogen was about 
half that of the liver glycogen in both cases. It 
is concluded that a direct conversion of mannose 
to glucose, not involving chain cleavage, occurs 
in mammalian tissue. 


An insoluble hexokinase from calf brain cortex. 
Rosert K. Crane AND A. Sous (introduced 
by Ear W. SuTHERLAND). Dept. of Biochemis- 
try, Washington Univ. School of Medicine, St. 
Louis, Mo. 

As much as 90% of the total hexokinase ac- 
tivity of fresh homogenates of calf brain cortex 
prepared in dilute phosphate buffer can be sedi- 
mented by centrifugation at 15000 X g; the re- 
maining 10% is found in the supernatant liquid. 
The particulate fraction which sediments be- 
tween 800 X g and 3000 X g has a specific activity 
(um of glucose used/mg. of protein) 6-8 times that 
of the original homogenate. This fraction when 
washed several times with phosphate buffer is 
essentially free of phosphohexokinase activity. 
Whereas the rate of glucose phosphorylation using 
crude homogenates or extracts is linear with time, 
the rate with this purified fraction falls off with 
time, presumably due to accumulation of glucose- 
6-phosphate. This is deduced from the facts that 
added phosphohexokinase prevents the fall in 
rate with time and that added glucose-6-phos- 
phate is strongly inhibitory. Chemical analysis 
shows this preparation to contain approximately 
37% lipid, of which some 60% is phospholipid and 
about 1% nucleic acid. Treatment with a com- 
mercial lipase releases inactive protein and re- 
sults in a 4 to 5-fold additional purification. 
Further work on the nature and purification of 
this enzyme is in progress. 


Incorporation of labeled dimethylethanolamine 
in phospholipides of isolated liver tissue. 
MariEtTA CROWDER AND CAMILLO ARTOM. 
Dept. of Biochemistry, Bowman Gray School of 
Medicine, Winston-Salem, N.C. 





200 


Slices or homogenates of rat liver were incu- 
bated with C'*-methyl labeled dimethylethanol- 
amine (DME). Considerable amounts of the com- 
pound were incorporated directly into the 
phospholipides without previous methylation to 
choline. This finding parallels those of previous 
experiments in vivo (Federation Proc. 8: 180, 1949). 
In oxygen the apparent uptake of DME by the 
lipides is greater with liver slices from rats on 
methyl-deficient diets than from rats on a stock 
diet. Homogenization reduces but does not sup- 
press this uptake. With both slices or homo- 
genates the amounts of DME incorporated in 
the lipides are greater in nitrogen than in oxygen. 
The process is markedly inhibited by betaine 
added in vitro, less markedly by methionine. The 
above findings will be compared with those previ- 
ously reported for the incorporation of labeled 
phosphate (J. Biol. Chem. 193: 473, 1951) and 
labeled choline (Federation Proc. 10: 157, 1951) 
into the phospholipides of isolated liver tissues. 
(Aided by the Markle Foundation and by the 
U.S. Atomic Energy Commission, Contract No. 
AT-(40-1)-288, Title IT). 


Liver and muscle glycogen as influenced by al- 
loxan. OWEN S. CULLIMORE,* PHOEBE J. BRAD- 
sHAw,* N. R. BLaTHERWICK AND Eniot F. 
Beacu. Biochemical Lab., Metropolitan Life In- 
surance Co., New York City. 

Liver and muscle glycogen have been deter- 
mined in albino rats 6, 18, 30 and 48 hours and at 
4 weeks after alloxan injection. Alloxan injection 
was preceded by a 96-hour fast and followed by 
ad libitum feeding of Purina Dog Chow. During 
the 6-hour period before taking tissues for analy- 
sis a solution of glucose and peptone was given 
by mouth, the quantity being based upon body 
weight. Tissues were frozen in situ under amytal 
anesthesia before removal for analysis by the 
anthrone method. Unalloxanized controls were 
used for comparison. Nonfasted normal rats show 
a sex difference in postprandial liver glycogen, 
the males having 2000-4000 and the females 850- 
2000 mg.%. Liver glycogen is greatly reduced 
by fasting 96 hours but after 18 hours refeeding 
is stored at above normal levels (5000-8000 mg.%.) 
Reaction to alloxan changes the pattern of liver 
glycogen storage. With strong hyperglycemia 18 
hours after alloxan liver glycogen may go as low 
as 250 mg.%. At 30 hours when hypoglycemia 
occurs liver glycogen may rise to 6000 mg.%. 
Re-establishment of the hyperglycemia at 48 
hours is accompanied by liver glycogen as low 
as 60 mg.%. At this time also muscle glycogen 
has been found to fall to 250 mg.%, about one 
third of its normal level. In diabetes established 
for a period of 4 weeks the liver glycogen is con- 
siderably reduced (300-1100 mg.%.) 
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Treatment of granulocytopenia in folic acid-de- 
ficient rats with adenine. FLoyp S. Darr, 
Nail. Insts. of Health, Bethesda, Md. 

It has previously been reported from this lab- 
oratory that rats receiving purified diets contain- 
ing ‘sulfasuxidine’ (succinyl sulfathiazole) or 
large amounts of iron or diets low in protein 
show growth failure, leucopenia, granulocytopenia 
and anemia. These deficiency signs are prevented 
or corrected in whole or in part by folic acid. In 
view of the success attained by others in sub- 
stituting adenine and thymine for folic acid in 
media for bacteria and in treating pratients with 
macrocytic anemias with thymine, these com- 
pounds have been tested therapeutically in our 
granulocytopenic rats. When adenine hydrochlv- 
ride and thymine were given together in the diet, 
each at a level of 1%, marked leucocyte and 
granulocyte response were obtained. Growth was 
not resumed, however, the animals usually re- 
mained or became anemic, and kidney damage 
was observed. Most or all of the activity appeared 
to be due to the adenine. It has previously been 
shown in this laboratory that the deficiency 
syndrome in rats receiving low protein diets 
could be prevented by a mixture of methionine, 
tryptophane and threonine. Treatment of granu- 
locytopenic animals with this mixture was usually 
not effective, however, unless histidine or folic 
acid or PABA was given in addition. Consider- 
able success in treatment has now been accom- 
plished with a mixture of methionine, tryptophane 
and threonine with adenine, adenosine or yeast 
adenylic acid. One possible explanation of these 
results is that folic acid-deficient rats are unable 
to synthesize amounts of adenine needed for white 
cell formation. 


Prevention of certain B vitamin deficiencies with 
ascorbic acid or antibiotics. FLoyp S. Darr 
AND Kuaus Scuwarz. Natl. Insts. of Health, 
Bethesda, Md. 

It was reported last year that ascorbic acid at 
high levels (2% of the diet) or antibiotics pre- 
vented or delayed the deficiency signs of certain 
B vitamins in rats. Results with ascorbic acid in 
pantothenic acid-deficient diets were reported 
in detail. Rats placed at weaning on diets devoid 
of pantothenic acid or riboflavin developed de- 
ficiencies and died as usual but litter-mates re- 
ceiving diets identical except containing 2% of 
ascorbic acid or 20 mg.% of aureomycin have 
now been under observation for 1 year. Most 
of the animals attained weights in excess of 200 
gm. in 24 months; after 1 year several males 
weighed over 500 gm. Not all animals were pro- 
tected by ascorbic acid or aureomycin. A few 
died during the observation period with typical 
deficiency signs and some survivors on the ribo- 
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flavin-deficient diets showed severe skin lesions. 
Most rats on the pantothenic acid-deficient diets, 
however, and some on the riboflavin-deficient 
diets appeared normal when sacrificed after 1 
year. No gross pathology was detected except a 
mottled appearance of livers of a few pantothenic 
acid-deficient animals, possibly due to fatty in- 
filtration. In addition, experiments of shorter 
duration with chloromycetin in pantothenic acid- 
deficient diets have given similar results. In 
preliminary studies, 5% ascorbic acid in thiamine- 
free diets prevented or delayed the onset of de- 
ficiency signs. 


Peptidase action on peptides containing proline 
and hydroxyproline. Nerz C. Davis AND ELIJAH 
ApAMs (introduced by Emit L. Smitn). Lab. 
for Study of Hereditary and Metabolic Disorders, 
Univ. of Utah, Salt Lake City. 

Several new peptides and derivatives contain- 
ing proline and hydroxyproline were synthesized 
in order to delineate further the specificity of 
certain peptidases. Prolinase of swine kidney 
which hydrolyzes u-prolylglycine and similar di- 
peptides containing proline and hydroxyproline 
is activated by Mnt*+ and, to some extent, by 
Cd*+ (NEUMAN AND SmitH J. Biol. Chem. 193: 
97, 1951). It has now been observed that the 
hydrolysis of u-prolinamide, hydroxy-.-prolin- 
amide and hydroxy-.-prolylglycylglycine by kid- 
ney extracts is similarly activated. These findings 
suggest that prolinase is an iminopeptidase which 
requires in the substrate a free imino group but 
does not require a free carboxyl group. The 
tripeptidase of horse erythrocytes which is not 
activated by metal ions (substrate, triglycine) 
does not hydrolyze glycyl-u-prolylglycine and 
appears to have a slow action on hydroxy-.- 
prolylglycylglycine. Erythrocyte prolidase (sub- 
strate, glycyl-u-proline) activated by Mn*t* and 
inhibited by Cd** has no action on glycyl-t- 
prolylglycine or on glycylglycyl-t-proline and 
appears to be a dipeptidase specific for a peptide 
bond involving the imino group of t-proline or 
hydroxy-L-proline. 


Metabolism of ribose-5-phosphate and ribulose- 
5-phosphate. G. pp LA Hapa* anp E. RAcCKER. 
Dept. of Microbiology, New York Univ. College 
of Medicine, New York City. 

Crude extracts of bakers’ yeast catalyse the 
formation of triose phosphate from phosphate 
esters of ribose and ribulose. The appearance of 
triose phosphate was followed spectrophotomet- 
tically with reduced DPN and an enzyme prep- 
aration from rabbit muscle containing glycero- 
phosphate dehydrogenase and triose phosphate 
isomerase. Fractionation of the yeast enzyme 
resulted in the resolution of 2 enzymatic steps 
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in the breakdown of ribose-5-phosphate. A marked 
lag period was observed in the formation of triose 
phosphate with the purified enzyme (enzyme II) 
when ribose-5-phosphate was used as substrate. 
This lag was completely eliminated if ribose-5- 
phosphate was first incubated with another frac- 
tion (enzyme I) obtained from yeast, which alone 
did not catalyse triose phosphate formation from 
ribose-5-phosphate. The purification of these en- 
zymes by fractionation with acetone, alcohol, 
alumina gel and ammonium sulfate will be re- 
ported. Purified enzyme II (splitting enzyme) 
which has negligible activity with ribose-5-phos- 
phate as substrate is capable of splitting ribulose- 
5-phosphate to triose phosphate. No accumulation 
of a two-carbon fragment with properties of 
glycolaldehyde could be detected. However, for- 
mation of a sugar phosphate identified as hexose 
monophosphate by 3 independent enzymatic tests 
has been demonstrated with partially purified 
preparations. On further purification the forma- 
tion of hexose monophosphate from ribose-5- 
phosphate can be eliminated and restored to a 
system consisting of enzyme I and II by the addi- 
tion of a third enzyme fraction from yeast. 


In vitro incorporation of radioactive phosphate 
into rabbit reticulocytes. H. A. DeLuca Aanp 
T. D. LoveGrRovE (introduced by A. B. Macat- 
LuM). Dept. of Biochemistry, Univ. of Western 
Ontario, London, Ontario, Canada. 

Suspensions of rabbit red blood cells containing 

a high percentage of reticulocytes were obtained 
by the method of successive daily bleedings. When 
radioactive phosphorus in the form of inorganic 
phosphate was added in vitro to such suspensions, 
the cells took up the labeled phosphate more 
rapidly than red cell suspensions not containing 
a high percentage of reticulocytes. The more 
rapid incorporation of radioactive phosphate into 
the cells of a rabbit subjected to daily bleedings was 
not due to the accompanying lipemia. When Krebs- 
Ringer-phosphate was substituted for plasma as 
the suspending medium, the rate of penetration 
of labeled phosphate into mature red cells or 
mixtures of red cells and reticulocytes was 
slower, but when Krebs-Ringer-bicarbonate was 
substituted, the penetration was more rapid. The 
rate of uptake was decreased by the presence of 
cyanide (0.005 m) in the suspending medium. 


Reduction of nitrite and nitrate ions by prepara- 
tions obtained from higher plants. C. C. DEL- 
WICHE (introduced by P. K. Stumpr). Div. of 
Plant Biochemistry, Univ. of California, Berkeley. 
Preparations obtained by grinding tissues of 

higher plants in isotonic glucose-phosphate solu- 

tions, filtering through cheese cloth and centrif- 

ugal fractionation between 1,000 and 20,000 g. 
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are capable of converting N' labeled KNO; or 
KNO, to reduced forms from which NH? can be 
recovered containing the isotopic nitrogen. Vary- 
ing degrees of activity were found in all tissues 
investigated including tobacco leaves, spinach 
leaves, mung bean seedlings, barley roots and 
tops, radish roots, squash seedlings, and sugar 
beet seedlings. Optimum activity is obtained 
with the preparation when dialyzed plant juice, 
citrate or other Krebs intermediate and a com- 
. bination of co-factors are added. Fractionation of 
co-factors is being carried out. System is in- 
hibited by Cu(10-* m), AsO, and iodoacetamide. 
Boiling of the preparation inactivates. 


Effect of fortification and inhibitors on phenol 
conjugation by rat liver homogenate and frac- 
tions. R. H. De Meio. Dept. of Biochemistry, 
Jefferson Med. College, Philadelphia, Pa. 

Rat liver homogenate conjugates phenol with 
sulfate to a slight extent (10%) if fortified with 
succinic acid; less conjugation is observed if 
only AMP is added, but when both are added 
together from 40-80% of the phenol is conjugated. 
If ATP is substituted for AMP, an increase in 
the activity of the preparation is observed; a 
further increase takes place by addition of 10-5 m 
cytochrome c (100% conjugation). The conjuga- 
tion of phenol is completely inhibited by 3 X 
10-5 m methylol gramicidin and 10-? m azide. 
0.02 m sulfate has no effect. Addition of 0.003 mu 
ATP to the homogenate (in anaerobiosis), to the 
acetone powder, or to the mitochondrium-free 
supernate results in low activity (5% conjuga- 
tion). Fractionation of the liver homogenate by 
differential centrifugation shows that maximum 
activity is obtained when the mitochondrial and 
mitochondrium-free supernate fractions are mixed 
(the individual fractions are inactive). Liver 
acetone powder shows very low activity (4% 
conjugation) when mixed with mitochondria and 
inhibits conjugation when added to the mitochon- 
dria plus mitochondrium-free supernate prepara- 
tion. (This work was supported in part by con- 
tract NONR 229 (00) with the Office of Naval 
Research.) 


Effects of chemical sterilizing agents on serum 
albumin. MarsHaLty E. DeEvutscu (introduced 
by Grorce H. Maneun). Henry Ford Hosp., 
Detroit, Mich. 

In the course of a screening program, it was 
noted that viricidal carbonyl compounds added 
to human blood plasma caused an increase in the 
electrophoretic mobilities at pH 8.6 of the plasma 
proteins. This effect was produced by glyoxal, 
methyl vinyl ketone, mucobromic acid, acrolein, 
pyruvic aldehyde, chloroacetaldehyde, diacetyl 
ethylene, and ethyl chloroformate, among other 
compounds. The progressive changes in elec- 
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trophoretic patterns which were seen were first 
disappearance of the alpha; component, then 
blunting of the albumin peak, and next a general 
blunting of the pattern which was associated 
with and followed by an increase in the propor- 
tion of a component with the mobility of beta- 
globulin or a slightly greater mobility. These 
observations suggested that the reactions of these 
compounds with plasma proteins might primarily 
be with the basic groups of the proteins and that 
cross-linking also occurred. However, when solu- 
tions of bovine serum albumin were treated with 
the same concentrations of these reagents at a 
pH (6.65) and ionic strength similar to that of 
plasma, the electrophoretic mobility of the al- 
bumin decreased. This effect was reduced or even 
reversed when the albumin was treated in the 
presence of glycine at a molar concentration 
about equal to the amino acid concentration of 
postabsorptive plasma. The results of titration 
of the treated albumin suggest that the effect of 
glycine on electrophoretic mobility under these 
conditions was primarily due to its inhibition of 
cross-linking between albumin molecules. 


Effect of folic acid and citrovorum factor on N’- 
methylnicotinamide excretion in the rat. L. S. 
Dietricu,* W. J. Monson* anp C. A. ELvE- 
HJEM. Dept. of Biochemistry, Univ. of Wisconsin, 
Madison. 

Growing rats fed a purified ration containing 
ample amounts of all B vitamins were able to 
efficiently methylate and excrete, as N’-methyl- 
nicotinamide, daily injected doses of nicotin- 
amide as high as 80 mg/kg. body weight. On the 
other hand rats made folic acid deficient by the 
feeding of a folic acid free purified ration contain- 
ing 2% sulfasuxidine excreted significantly lower 
levels of N’-methylnicotinamide. A single in- 
jection of 10 yg. or less of folic acid increased the 
excretion of N’-methylnicotinamide in the folic 
acid deficient rat to a level equivalent to that of 
the normal rat. This response lasted in all cases 
longer than 8 days. However, a single injection 
of synthetic citrovorum factor (Leucovohin, 
Lederle) equivalent to 10 wg. of the free acid was 
without effect. The administration of 150 yg. of 
Leucovohin produced a marked but temporary 
response which completely disappeared within 
48 hours. The significance of these observations 
will be discussed. 


Mucopolysaccharides of glycoproteins of human 
serum. ZACHARIAS DIscHE AND MARTHA Osnos.* 
Dept. of Biochemistry, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

Two polysaccharide fractions representing 90% 
of total polysaccharide of glycoproteins were 
prepared from human serum as follows. Serum 
proteins precipitated with 90% ethanol were sus- 
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pended for 20 hours at 24° in a 5% solution of 
KOH in 80% ethanol. About 90% of the protein 
dissolved the insoluble residue, containing about 
70% of the total protein polysaccharide, washed 
with the solvent dissolved in water (Fraction I). 
The clear supernatant of the original residue was 
left for 24 hours at 56°. An oily layer separated 
which washed with solvent and dissolved in 
water contained about 15% of the total protein 
polysaccharide (Fraction II). Methylpentose, 
hexose and hexosamine were found and deter- 
mined in both fractions by their reactions with 
cysteine in H2SO, and with indole in HCl. In 
Fraction I equivalent amounts of galactose and 
mannose were found and ratios of galactose: 
hexosamine: methylpentose of 0.7 and 9, respec- 
tively. The ratios remained unchanged after four- 
fold reprecipitation with 5% KOH in 80 or 67% 
ethanol, while the ratio total sugar N» rose to 4 
and remained unchanged after further reprecipi- 
tation. Methylpentose was split off the polysac- 
charide chain by short hydrolysis with 5% TCA 
at 90°. These facts suggest that the glycoproteins 
of the serum contain a mucoid resembling in 
structure blood group substances and attached 
to proteins by weak alkalilabile bonds. Fraction 
II, like the acid soluble mucopolysaccharide of 
the serum, contains galactose, mannose, methyl- 
pentose, hexosamine in proportions different from 
those in Fraction I and more firmly bound to 
protein and a third unidentified hexose. 


A soluble pyruvate—a ketobutyrate dehydrogen- 
ase system from Streptococcus faecalis. M. I. 
Dourn* anv I. C. Gunsatus. Dept. of Bac- 
tertology, Univ. of Illinois, Chicago. 

Extracts have been obtained from dried cells 
of Streptococcus faecalis, strain 10Cl, which cat- 
alyze the dismutation of 2 molecules of a-keto 
acid to the acyl phosphate, a-hydroxy acid and 
CO. (Krebs’ dismutation). With pyruvic acid as 
substrate there is a concomitant formation of 
acetoin, whereas with ketobutyrate as substrate, 
no acyloin is formed. For this reason, ketobuty- 
tate was, used as substrate to study the mecha- 
nism of these coupled dehydrogenase systems. 
The enzyme system has been fractionated and 
found to resemble the pyruvate dehydrogenase of 
Escherichia coli as described by Korkes et al. (J. 
Biol. Chem. 193: 721, 1951). The fractionated 
system is partially dependent upon the addition 
of lactic dehydrogenase in addition to 2 enzyme 
fractions of as yet unknown function, 1 of which 
Separates at low saturation, the other at high 
saturation with ammonium sulfate. The appro- 
priate acyl transferring system, (phospho-trans- 
propionylase), which is present in the extracts 
in 80-fold excess, has not as yet been clearly 
Separated from these fractions. In addition to 
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the 4-protein fractions, the system is dependent. 
upon coenzyme A, cocarboxylase, DPN and 
phosphate. Preparations from cells grown to con- 
tain the apodehydrogenase enzyme (O’KANE AND 
Gunsauus J. Bact. 56: 499, 1948) require in addi- 
tion lipoic acid—pyruvate oxidation factor— 
(REED, DeBusk, GUNSALUS AND HORNBERGER 
Science 114: 93, 1951) for activation. The sepa- 
rated enzyme fractions have not as yet been freed 
of this activator. 


Isolation of rat liver cell nuclei in gum arabic 
medium. ALEXANDER L. DouNcE AnD Morti!- 
MER Litt.* Dept. of Biochemistry, Univ. of 
Rochester, School of Medicine and Dentistry, 
Rochester, N.Y. : 

The use of ice cold 1% gum arabic solution 
adjusted with NaOH to px 6 instead of distilled 
water (Dounce, A. L. AND G. T. Breyer. J. Biol. 
Chem. 174: 859, 1948) is of very marked advantage 
in isolating cell nuclei from rat liver. Nuclei now 
can be obtained with only 4 or occasionally 3 
centrifugations instead of 7 or 8. Dilute citric 
acid is used to adjust the pu of the homogenate 
to 6.0. The Waring Blendor now available is 
operated at 97 v. a.c. to homogenize the tissue 
(7-8 min. for 50 gm. frozen liver), and centrifuga- 
tions are carried out in an International type II 
refrigerated centrifuge as follows: 2100 rpm, 30: 
min.; 1100 rpm, 15 min.; 800 rpm, 10 min.; and 
600 rpm, 10 min. Using young rats (liver weight 
7-10 gm.) there is little or no trouble with un- 
broken cells. Fiber is removed by straining the 
original homogenate through cheesecloth (curity 
grade 90) and then very fine cheesecloth (curity 
grade 120). Nuclei of rat liver prepared at px 6.0 
in 1% gum arabic have the same concentrations 
of aldolase, catalase, and desoxyribonucleic acid 
as nuclei prepared at px 6.0 in distilled water. 
The microscopic appearance of the nuclei is not 
altered by the use of the gum. (Supported in part 
by the U.S.P.H. Service (N.C.I.) and the Fluid 
Research Fund, University of Rochester.) 


Further studies of bacterial 6-glucuronidase. 
Mites L. Doyie* anp Puitip A. KATZMAN. 
Dept. of Biochemistry, Saint Louis Univ. School 
of Medicine, Saint Louis, Mo. 

The 8-glucuronidase used in these studies was 
obtained by culturing Z. coli at px 6.8 in a com- 
pletely synthetic medium composed of amino 
acids, sodium glycerolphosphate, menthyl glu- 
curonide and inorganic salts. Attempts to purify 
the enzyme in these culture fluids by precipita- 
tion with ammonium sulfate or ethyl alcohol or 
by dialysis in each instance resulted in the separa- 
tion of 2 relatively inactive fractions. When these 
fractions were combined, the resulting enzymic 
activity was markedly higher than the sum of the 
activities of the individual fractions. The evi- 
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dence indicates that enzymic activity is de- 
pendent on 2 components, the dialyzable and 
nonprecipitable fraction being relatively stable 
and extractable by butyl alcohol. These findings 
explain the previously reported loss of activity 
incurred by dialysis and ammonium sulfate pre- 
cipitation of bacterial 8-glucuronidase and pres- 
ent further evidence that this enzyme appears 
different from mammalian §-glucuronidase. 


Unusual patterns of hemoglobin and stercobilin 
labeling with glycine-2-C'* in splenectomized 
dogs. Davip L. Drasxin, ASHTON GRAYBIEL* 
AND J. K. CoLenour.* Dept. of Physiological 
Chemistry, Graduate School of Medicine, Univ. 
of Pennsylvania, Philadelphia, and U. S. Naval 
School of Aviation Medicine, Pensacola, Fla. 
Glycine-2-C™“ was administered to 6 thorough- 

bred Beagle hounds of the same age, 3 of them 
splenectomized 8 months earlier, and the labeling 
of hemoglobin and stercobilin was followed during 
a period of 150 days. Both splenectomized and 
intact normal dogs respond to the anoxia of high 
altitude with an increase in red cells and hemo- 
globin. In the intact dog this is at least partly 
owing to the production of new cells. The maxi- 
mum in hemoglobin and hemin labeling attained 
at 20 days and the early spike at 6-14 days with 
later maximum labeling at 90-100 days of sterco- 
bilin, usually observed in intact normal dogs 
after glycine-2-C™ administration, were not found 
in the splenectomized animals. The hemin labeling 
of the latter, both at sea level and high altitude, 
showed a gradual decrease from 3 days on, with 
no late increased labeling of the stercobilin. The 
splenectomized animals were not anemic, and the 
. stercobilin data did not reflect any marked in- 
crease in blood destruction. These unusual pat- 
terns of hemoglobin and bile pigment labeling sug- 
gest the possibility of the existence of a hitherto 
unrecognized function of the spleen in the me- 
tabolism of red cells and hemoglobin. 


Tri-o-cresyl phosphate as a vitamin E antagonist 
in the lamb and rat. Harotp H. Draper,* 
M. F. James* anp B. Connor Jonnson. Div. 
of Animal Nutrition, Univ. of Illinois, Urbana. 
Newborn lambs were fed a purified ‘synthetic 

milk’ diet deficient in vitamin E and containing 

tocopherol-low molecular-distilled lard as a source 
of fat. Those animals maintained on this basal 
diet for about 7 weeks exhibited either paralysis 
of the legs or anorexia and weight loss. Addition 

of tri-o-cresyl phosphate to the basal diet (0.4- 

1.0 gm/liter of ‘milk’ containing 19.5% dry mat- 

ter) caused either severe leg weakness or sudden 

death after approximately 4 weeks. The effects of 
this compound could be delayed or prevented, 
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but not cured, by oral administration of syn- 
thetic dl-alpha-tocopherol acetate at a rate of 
100 mg/week. Lambs showing paresis induced 
by tri-o-cresyl phosphate ingestion died within 3 
days despite the administration of large amounts 
of tocopherol either orally or intravenously as 
an emulsion. The outward manifestations of vita- 
min E deficiency obtained by feeding this diet, 
in addition to the muscular dystrophy, creatin- 
uria and low plasma tocopherol levels also ob- 
served, indicate that the syndrome is identical 
with ‘stiff-lamb disease’ which occurs among the 
suckling offspring of ewes fed a vitamin E-low 
practical ration. Abnormalities in the electro- 
cardiograms of paralytic lambs were also detected. 
In a corollary experiment, it was found that when 
the basal diet was fed to rats, the addition of 
tri-o-cresyl phosphate (2 mg/gm.) induced earlier 
development of a vitamin E deficiency, as identi- 
fied by the hemolysis test of Rose and Gydrgy, 
than was obtained on the basal regime alone. 
Supplementation with synthetic dl-alpha-tocoph- 
erol acetate (24 mg/100 gm. diet) prevented the 
occurrence of deficiency symptoms in rats re- 
ceiving the above level of tri-o-cresyl phosphate 
in the diet over a 10-week period. 


B-oxidation of fatty acids by a soluble enzyme 
system from mitochondria. GEorcE R. Drys- 
DALE (introduced by Henry A. Larpy). Inst. 
for Enzyme Research and Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 

Aqueous extracts of acetone powders prepared 
from rat liver mitochondria catalyze the B-oxida- 
tion of the straight chain even numbered fatty 
acids from butyric through lauric to yield aceto- 
acetic acid. In a test system containing phosphate 
buffer at pH 7.4, Mgt*, caprylate and bovine 
plasma albumin, with ferricyanide or 2,6 dichlo- 
rophenol indophenol as electron acceptor, the 
system requires ATP or ADP for activity, 
adenylic acid being inactive. The enzyme remains 
in solution after centrifugation at 120,000 X 9 
for 1 hour. The system is stable to freezing, to 
lyophilization, and to anaerobic dialysis, but it 
is inhibited by excessive amounts of dichloro- 
phenol indophenol, ferricyanide, ATP or capryl- 
ate, and by arsenate in the presence of optimal 
amounts of the test system components. The 
preparation is unaffected by dinitrophenol at 
10-‘ m. Isotope experiments with carboxy] labeled 
butyric and caproic acids show that some random- 
ization of the 2 carbon fragments occurs in aceto- 
acetate formation from both of these fatty acids. 
When the protein solution is fractionated with 
acetone, one of the fractions retains slight ac- 
tivity; however, if it is combined with another of 
the fractions which has no activity alone, the 
maximal rate of oxidation is restored. 
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Role of Bj. in methionine synthesis in E. Coli 
mutant 113-3. Jacop W. Dusnorr. California 
Inst. of Technology, Pasadena. 

Homocysteine, glutathione or cysteine partially 
replaces the Biz requirement of the EZ. Coli mu- 
tant 113-38. The growth promoting ability of these 
compounds is markedly enhanced by small 
amounts of Bie. This second requirement for Bi2 
is at least partially replaced by the specific 
methyl donor, dimethyl-8-propiothetin provided 
homocysteine or its thiolactone is used to replace 
the major Bi. requirement. Other methyl com- 
pounds such as choline, betaine, dimethylthetin, 
and dimethyl-y-butyrothetin which are active 
in animals are completely inactive in this mutant. 


Amphoteric properties of trypsin. J. A. DuKE 
AND M. Bier (introduced by F. F. Norp). 
Dept. of Organic Chemistry and Enzymology, 
Fordham Univ., New York City. 

Measurements of the electrophoretic mobility 
of trypsin have shown that the isoelectric point 
of this enzyme is near pH 10.8. It appeared that a 
reasonable explanation of this unusually high 
value could be found in the amide-nitrogen con- 
tent of the protein, equivalent to its content in 
aspartic and glutamic acid (M. Bier anp fF. F. 
Norp. Arch. Biochem. et Biophys. 33: 320, 1951). 
For further study of the distribution of ionizable 
groups in trypsin, its electrometric titration 
curves were measured under a variety of condi- 
tions. The acid and base binding capacity was 
determined on commercial salt-free and on alcohol 
precipitated trypsin. At pH 2 the trypsin reaches 
a constant maximum acid binding capacity. The 
sigmoid curve between pH 2 and 6 indicates the 
ionization of 6 carboxyl groups for each 10,000 g. 
of protein. Calcium ions, in contrast to potas- 
sium, sodium, or magnesium ions, shift the dis- 
sociation curve to a lower pH. It is tempting to 
attribute this shift to a complex formation of 
calcium and the enzyme and to correlate it with 
the specific protective effect of calcium on the 
enzyme. In the alkaline region the titration curves 
were extended to the isoelectric point. However, 
due to the instability of the enzyme, there is 
some uncertainty in this region. The titration 
curves can be superimposed to plots of elec- 
trophoretic mobility versus pH. This is taken as 


evidence that acid and base binding capacity, as . 


measured by electrometric titration, represents 
the net charge of the protein. 


Synthesis of pyridine nucleotides in human eryth- 
rocytes in vitro. Mary Duncan,* HERBERT P. 
SarETT AND Wiiu1AM B. WENDEL. Dept. of 
Biochemistry and Nutrition Research Lab., Dept. 
of Medicine, Tulane Univ. School of Medicine, 
New Orleans, La. 
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The synthesis of pyridine nucleotide from nico- 
tinic acid and nicotinamide in human erythro- 
cytes in vitro, which was first observed by Kohn 
(Biochem. J. 32: 2075, 1938) and Leder and Hand- 
ler (J. Biol. Chem. 189: 889, 1951), has been 
studied. Experiments were carried out variously 
on human defibrinated blood, on erythrocytes 
suspended in a physiological salt solution (Krebs- 
Ringers-phosphate), and on erythrocytes resus- 
pended in serum. The cell suspensions were in- 
cubated at 37°C. in slowly rocking Erlenmeyer 
flasks through which a slow stream of moist gas 
was passed. Variations were made in gas com- 
position, pH, substrate, and constituents of the 
medium with the following results. In experi- 
ments using concentrations of 0.1 mg.% nicotinic 
acid there was a 2-fold increase in pyridine nucleo- 
tide concentration during 24 hours of incubation. 
Synthesis was depressed by 95% O2 but was not 
influenced by variations in O2 tension ranging 
from 50%-0. Synthesis of pyridine nucleotide 
was not sensitive to pH changes (induced by 
changes in CO, tension) within physiological 
limits. High px’s (induced by 1% CO2z) measur- 
ably depressed synthesis. Added inorganic phos- 
phate increased synthesis of pyridine nucleotide. 
When nicotinamide was used as substrate (20 
mg/ml.) a 10-fold increase in pyridine nucleotide 
was noted. We have confirmed the observation of 
Leder and Handler that repeated washing of 
erythrocytes increases their ability to synthesize 
pyridine nucleotide. Incubation with gas mixtures 
(N--CO:) containing only traces of O2 had no 
influence upon synthesis of pyridine nucleotides 
from nicotinic acid, but decreased by about one- 
half synthesis from nicotinamide. 


Automatic titrating and recording apparatus for 
microbiological assays. CHARLES H. Eapss, 
Jr.,* B. P. McKay anv W. E. Romans (intro- 
duced by T. P. Nasu, Jr.). Dept. of Chemistry, 
Univ. of Tennessee, Memphis. 

An apparatus has been developed for automati- 
cally titrating and recording results in micro- 
biological assays. It consists of an electronic 
controller, an automatic recording interval timer, 
an automatic sample changer, a plexiglass valve 
and a glass electrode-calomel electrode assembly. 
These units are coordinated through the elec- 
tronic controller which is directed by the glass 
electrode pH indicator. Samples to be titrated 
are placed in a rack which will hold 144 culture 
tubes. The samples are automatically put in con- 
tact with the glass-calomel electrode assembly by 
a specially designed lifting device. A px lower 
than 7 in the sample initiates titration. Alkali 
flows through a plexiglass valve operated by a 
solenoid; the time of flow through the calibrated 
delivery tube is registered by the interval timer 
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and recorded automatically when the px has 
reached neutrality. The sample is then automati- 
cally changed according to a set program within 
the sample changer. The cycle is repeated until 
all 144 samples are titrated. This apparatus ob- 
viously can be used for any assay or measurement 
which involves acid-base titrations. Thus, it is 
adaptable to types of assays other than micro- 
biological. 


Metabolism of nitrogenous compounds by sun- 
flower tissue cultures. F. S. Eserts, Jr. anp 
A. J. Riker (introduced by R. H. Burris). 
Depts. of Biochemistry and Plant Pathology, 
Univ. of Wisconsin, Madison. 

Sunflower tissue cultures in a medium contain- 
ing a constant level of nitrate may show increased 
growth when very small amounts of alanine are 
added, but growth is inhibited by additional 
alanine and is negligible in the presence of 0.001 
M alanine. Growth again increases as the concen- 
tration of alanine is raised from 0.004 m to 0.064 
M, but is inhibited by more alanine than this. 
Glutamate and aspartate affect growth much as 
alanine does. To investigate this peculiar growth 
response, the nitrogen metabolism of tissue cul- 
tures was studied with the aid of compounds 
labeled with N1®. When N'5O;- was supplied the 
cultures as the sole source of nitrogen for 4 hours, 
there was little difference in the N** concentra- 
tions among the amino acids, with the exception 
of alanine, isolated from an acid hydrolysate of 
the tissue. The alanine contained a relatively 
high N?*® concentration, but ammonia had the 
highest atom % N'!* among the compounds iso- 
lated. Evidently ammonia is an intermediate 
in the reduction of nitrate to organic nitrogen 
by sunflower tissue cultures. When a mixture of 
N'0;- and N"-labeled pi-alanine was furnished 
to tissue cultures as their source of nitrogen for 
8 hours, a distinct differential in concentration 
of N?5 was found among the amino acids isolated, 
although all were well labeled. Glutamic acid had 
the highest concentration of N!> exclusive of 
alanine, the compound supplied. 


Effect of flavonoids on retention of ascorbic acid 
in rats and mice. WatteR H. Eppy, Boris 
Soxo.orr,* GEORGE Cong,* Jonn BEAuMoNT* 
AND Rita Powe.ua.* Southern Bio-Research 
Lab., Florida Southern College, Lakeland. 
Sokoloff et al. revealed that the analogue of 

ascorbic acid, d-gluco-ascorbic acid, interferes 

with the synthesis of ascorbic acid but has only 
an insignificant effect on the utilization of dietary 
vitamin C. 100 Ak leukemic mice were divided into 
two groups of 50 animals each. One group was 
placed on a Sherman-LaMer scorbutogenic diet 
to which 5% of d-gluco-ascorbic acid and 0.5% 
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of citrus flavonoids were added. Five days later, 
d-gluco-ascorbic acid was reduced to 3%. The 
average level of ascorbic acid for the treated mice 
was 09.04-0.05 mg/100 ec. of plasma. The number 
of white blood cells gradually reached a subnormal 
level of 2500. All but 3 mice survived, remaining 
in good condition for several weeks. The second 
group was placed on the same regime without 
flavonoids. The ascorbic acid level went down 
close to zero with an average of 0.01 mg/100 ce. 
of plasma. The mortality rate in this group was 
65%, the rest remaining in poor health and mani- 
festing a tendency to bleeding. Similar observa- 
tions were made on normal rats and mice. The 
ascorbic acid content of the adrenal was higher 
in the first group. These observations seem to 
indicate that citrus flavonoid compound increases 
the retention of ascorbic acid in blood and the 
adrenal glands as far as rats and mice are con- 
cerned. 


Blood nonprotein-nitrogen constituents during 
barbiturate addiction and withdrawal. Anya 
J. EISENMAN, JEWELL W. SiLoan* anv H. F. 
Fraser.* NIMH Addiction Research Center, 
USPHS Hosp., Lexington, Ky. 

Fifteen human subjects were studied. During 
withdrawal of barbiturates there is usually a 
transient (1-23 mg. %) rise of blood total non- 
protein-nitrogen which may occur anytime from 
the 3rd to the 8th day of withdrawal. Following 
convulsive seizures during withdrawal, the serum 
uric acid shows striking rises, correlated with 
eosinopenia, sometimes increasing by 10 mg. %. 
The maximum increase in serum uric acid is 
reached 2-5 hours after a convulsion. Unless the 
level is reinforced by a 2nd or 8rd convulsion, it 
decreases sharply at first, then more gradually to 
below control (addiction) values. The increase in 
uric acid usually precedes that in NPN and is not 
sufficient to account for the increment in the total 
NPN. The relation between whole blood and 
serum NPN and urea seems to be consistent 
throughout addiction and withdrawal. Creatine 
and creatinine (serum) changes were not sig- 
nificant. Some of the NPN increase is due to urea, 
the remainder of the increase is not accounted 
for by the constituents we have studied. The ele- 
vated uric acid values after withdrawal convul- 
sions could be due to convulsions alone, u!- 
associated with barbiturate withdrawal. Four 
psychiatric patients receiving electroshock for 
the first time were used as controls. These sub- 
jects received a series of 3 shocks at 2- or 3-hour 
intervals. Uric acid rose about 6 mg. after the 
second shock. The increase was further reinforced 
by the third shock of the series. The rate of fall- 
ing off was variable. 
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Effect of ascorbic acid pretreatment on adrenal 
response to stress. ALBERT B. EISENSTEIN AND 
JoaN Bonirace (introduced by ErHet Ron- 
z0N1). Depts. of Preventive Medicine and Neuro- 
psychiatry, Washington Univ. School of Medi- 
cine, St. Louis, Mo. 

The adrenal cortex contains large quantities 
of cholesterol and ascorbic acid. Although iso- 
topic studies have shown cholesterol to be a direct 
precursor of adrenocortical hormones, the role of 
ascorbic acid in adrenal function is not completely 
understood. It has been suggested by Dugal and 
Therien that ascorbic acid may play a role similar 
to adrenal hormones because of its ability to 
prevent stress hypertrophy. The purpose of the 
present investigation was to elucidate the role 
of ascorbic acid in the adrenal response to stress. 
Two groups of male rats were stressed with a 
single dose of epinephrine. Adrenal cholesterol 
and ascorbic acid determinations were done prior 
to, 3, and 24 hours after stress. Control animals 
at 3 hours showed marked reduction in ascorbic 
acid and cholesterol and at 24 hours both con- 
stituents had returned to resting levels. Animals 
pretreated with large doses of ascorbic acid 
demonstrated a significant elevation of the rest- 
ing cholesterol level but their response to stress 
was almost identical to that of the controls. Other 
groups of animals were subjected to stress by cold, 
3° for 3 days. Adrenal hypertrophy occurred in 
controls but not in those receiving vitamin C. 
The adrenal cholesterol concentration was greater 
following this stress in animals receiving ascorbic 
acid. Although recent investigations indicate 
that ascorbic acid is not directly concerned with 
elaboration of adrenal cortical hormones, these 
observations suggest that it may indirectly in- 
fluence their production by increasing the adrenal 
cholesterol content. (Supported in part by a grant 
from the Nutrition Foundation, Inc.) 


Purine metabolism of diaminopurine-resistant 
Lactobacillus casei. GERTRUDE B. ELIoN AND M. 
Ear Bauis (introduced by GEeorGE B. Brown). 
Wellcome Research Labs., Tuckahoe, N. Y., and 
the Labs. of the Sloan-Kettering Inst. for Cancer 
Research, New York City. 

The purine metabolism pattern of a 2,6-diami- 
nopurine-resistant mutant of Lactobacillus casei 
(obtained through the courtesy of Dr. B. Davis) 
has been investigated. The mutant differs notice- 
ably from the wild strain in a number of respects. 
Its ability to use adenine for growth, in a thymine- 
containing medium, is greatly diminished, sup- 
Porting the view expressed earlier that the in- 
hibitory effects of diaminopurine are directed 
toward specific adenine-utilizing mechanisms. A 
number of nucleosides and nucleotides support 
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growth of both strains, but the mutant can grow 
with crotonoside (isoguanine riboside) or 2,6- 
diaminopurine riboside as the sole purine source, 
while the wild strain cannot. Differences between 
the strains have also been noted with respect to 
their responses to certain unnatural purines and 
purine analogs. Adenylic acid 6 is greatly superior 
to the a isomer as a precursor of the nucleic acids 
in both strains. 


Utilization of D-amino acids by Tetrahymena 
gelei#i. Aurrep M. Exuiott, James F. Hoaa 
AND CuuNnG Wu (introduced by Lawrence H. 
Louis). Depts. of Zoology and Biological Chem- 
istry, Univ. of Michigan, Ann Arbor. 
Tetrahymena geleiti E requires for growth the 

amino acids serine, threonine, valine, leucine, 

isoleucine, lysine, arginine, histidine, methionine, 
tryptophan and phenylalanine. The aim of this 
investigation was to determine the utilization of 
the p-isomers of these 11 amino acids by this or- 
ganism. The b-isomers were tested in synthetic 
media which were deficient in the appropriate 

amino acids. The basal media contained no p- 

amino acids. Each p-amino acid was tested at 

zero and suboptimal levels of the corresponding 

L-amino acid. For control tests, media were pre- 

pared which contained these same levels of the 

L-amino acid without the p-isomer. The p-amino 

acid was tested in each of the above media at 

3 levels; one equalled the suboptimal level of the 

L-form and the other two were 50% and 100% of 

the level of the t-amino acid in the complete basal 

medium. The culture tubes were inoculated asep- 
tically with washed suspensions of cells from either 

a peptone or a synthetic medium culture of T. 

geleii. While the series without L-amino acid 

determines a replacement by the p-amino acid, 
the other series elucidates a sparing or inhibitory 
action of the p-amino acid. Growth was measured 
turbidimetrically every 24 hours after inoculation 
until maximal growth had developed in the com- 
plete basal medium. The results showed that only 
p-methionine, p-lysine and D-arginine were active 
for this organism; p-leucine was inhibitory. The 
other p-amino acids were completely inactive. 

The results were qualitatively identical for each 

type of culture employed. These results are to be 

compared with those of resting cell studies. 


Enzymatic synthesis of glutamine. Witi1am H. 
Evuiott (introduced by Fritz LipMann). 
Biochemical Research Lab., Massachusetts Gen- 
eral Hosp., Dept. of Biological Chemistry, Har- 
vard Med. School, Boston, Mass. 

The isolation of the enzyme system which syn- 
thesizes glutamine from ATP, glutamic acid and 
ammonia has been undertaken with a view to 
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elucidating the mechanism of the reaction. Ex- 
tracts of green-pea meal have been used as a 
convenient starting material; fractionation with 
protamine and nucleic acid combined with am- 
monium sulfate precipitation has yielded highly 
active preparations with over a thousand-fold 
purification. There has been no indication that 
more than one protein is involved in the synthesis, 
nor has there been an indication for the participa- 
tion of a coenzyme. In addition to the formation 
of a hydroxamic acid from glutamic acid, the 
enzyme preparation shows an intense ‘glutamyl- 
transferase’ activity. This formation of a hydrox- 
amic acid from glutamine requires trace amounts 
of ATP or ADP and phosphate as described by 
Stumpf et al. (Arch. Biochem. 30: 126, 1951) for 
the transferase of pumpkin seedlings; other in- 
cubation conditions were the same as those used 
for glutamine synthesis. The enzyme concentrate 
is now being used for further exploration of the 
mechanism of the glutamine formation. 


Aspects of mechanism of formation of methyl 
groups from serine. Davip ELwyn (introduced 
by Davip B. Sprinson). Dept. of Biochemistry, 
Columbia Univ., New York City. 

Investigations of the synthesis of the methyl 
groups of choline and thymine from 2,3-deuterio- 
3-C'-L-serine have indicated that formate or 
its derivatives are not involved as intermediates 
since C-H bonds are apparently unbroken (EL- 
WYN, WEISSBACH AND SpRINSON, J. Am. Chem. 
Soc. 73: 5509, 1951). The preparation of the serine 
by reduction of ethylformylhippurate with Al-Hg 
and D.O may have resulted in the attachment of 
deuterium in only one of the two possible posi- 
tions on the 8-carbon atom of t-serine. The equal 
dilution of C and D in the synthesis of methyl 
groups might have been due to participation of the 
a-deuterium or to selective enzymatic cleavage 
of C-H bonds rather than C-D bonds. In either 
case formate would not be definitely excluded as 
an intermediate. t-Serine was therefore prepared 
by reduction of ethyl (D, C"-formyl)hippurate 
with Al-Hg and normal water. This results in 
labeling only in the 8 position and, if an asym- 
metric synthesis was achieved, the deuterium is 
attached in a configuration opposite to that of 
the first serine. Administration of this amino 
acid to rats also resulted in equal dilution of C™ 
and D in the synthesis of the methyl groups of 
choline, in agreement with the previous findings. 
The synthesis of methyl groups from other pre- 
cursors will also be discussed. 


Enzymatic phosphorylation of riboflavin to flavin 
mononucleotide in animal tissues. SasHa En- 
GLARD (introduced by Merron F. Utter). 
Dept. of Biochemisiry, Western Reserve Univ. 
School of Medicine, Cleveland, Ohio. 
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A preparation has been obtained from small 
intestines of rat which catalyzes the reaction: 
riboflavin + ATP — riboflavin-5-PO, + ADP. 
Previous reports (Naturwiss 23: 286, 1935; Enzy- 
mologia 6: 333, 1939) that extensive phosphoryla- 
tion of riboflavin occurred in the presence of 
inorganic phosphate by the reversal of intestinal 
phosphatase action could not be repeated. In 
the absence of ATP no FMN was synthesized in 
the present studies. No FAD could be detected 
at any time over an incubation period up to 2 
hours from either FMN or riboflavin. This indi- 
cates the probable absence from the preparation 
of the enzyme described by Schrecker and Korn- 
berg (J. Biol. Chem. 182: 795, 1950) which con- 
denses FMN and ATP to yield FAD and pyro- 
phosphate. This also suggests that the FMN is 
formed as a direct product of the phosphorylation 
of riboflavin rather than by a prior synthesis of 
FAD by an unknown mechanism and its subse- 
quent breakdown to FMN. Zn** has been found 
to increase the synthesis by two fold but this 
stimulation has been found to be due to the in- 
hibition of the phosphatase activity by this cation. 
These results, plus the fact that aging seems to 
differentially inhibit the phosphatase activity 
indicates that the phosphorylation of riboflavin 
by intestinal extracts is not due to the reversible 
action of a non-specific phosphatase. The enzy- 
matically synthesized riboflavin-5-PO, has been 
identified as flavin mononucleotide by its dis- 
tribution coefficient between benzyl alcohol and 
water and by its ability to activate the apoenzyme 
of cytochrome c reductase of yeast. 


Stability of various penicillin salts used for 
growth promotion in animal feeds. RayMmonpD 
G. Espostro* aNnp Wiuiiuram L. WILLIAMS. 
Lederle Labs. Division, American Cyanamid Co., 
Pearl River, N. Y. 

The turbidimetric method (J. Biol. Chem. 153: 
249, 1944) for determination of penicillin activity 
is unreliable for assay of penicillin in animal 
feeds due to the presence of non-antibiotic ma- 
terials, inhibitory to the assay organism. A new 
method has been devised based on that of Vincent 
and Vincent (Proc. Soc. Exper. Biol. & Med. 55: 
162, 1944). Sample extracts are pipetted on filter 
paper discs which are placed on a solid inoculated 
medium. Zones of inhibition are measured after 
6 hours’ incubation. The particular advantage of 
this method is that interference due to non- 
antibiotic inhibitory materials is eliminated. 
Using a methanol extract of penicillin supple- 
mented feed, reliable assays can be obtained with 
a concentration of 1 unit penicillin activity per 
milliliter of extract. This new specific penicillin 
method has been applied in a study of the stability 
of penicillin salts in feeds during storage and 
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pelleting. Various penicillin salts were added to 
a feed at the rate of 25 gm/ton. The feed was 
pelleted in a commercial mill. Procaine penicillin 
showed an average destruction of 48%; di-para- 
chlorophenylbiguanide penicillin, 90%; and palu- 
drine penicillin, 88%. During a brief steam treat- 
ment designed to simulate the pelleting process 
the percent destruction of various penicillin salts 
were: procaine penicillin, 50%; ‘diamine peni- 
cillin,’ 72%; and di-parachlorophenylbiguanide 
penicillin, 55%. In unpelleted feeds after 2 months 
storage, average destruction of procaine peni- 
cillin was 4%; di-parachlorophenylbiguanide peni- 
cillin, 58% and paludrine penicillin, 71%. 


Host nitrogen as a source for T; bacteriophage. 
E. A. Evans, Jr., Frank W. PutNam anpD 
Lucttte Paum.* Dept. of Biochemistry, Univ. 
of Chicago, Chicago, Til. 

In contrast to Ts bacteriophage, T; derives 
most of its P from the host bacterium, Escherichia 
coli (Federation Proc. 10: 181, 1951). The present 
experiments demonstrate that most of the N, as 
well as the P, of the nucleic acid of Tz originates 
in high molecular weight compounds synthesized 
prior to infection, probably desoxyribonucleic 
acid (DNA). However, more than half the N of 
the phage protein is incorporated from NH,Cl 
of the medium. Bacteria were labeled by growth 
in synthetic medium containing lactate, N‘*H,Cl 
and NazHP#QO, and were infected with up to 10 
T; particles per cell. Lysis and phage release began 
at 15 to 20 minutes increasing to a maximum at 
50 minutes, as indicated by viable cell count, 
turbidity, and plaque count. However, total 
DNA and RNA remained essentially constant. 
Phage progeny, isolated by centrifugation and 
characterized by infectivity and sedimentation 
velocity measurements, were partitioned chem- 
ically and analyzed for isotopic activity. Both for 
N and P® the isotopic activity of virus nucleic 
acid was 65 to 95% that of the original cell and 
generally exceeded that of bacterial acid soluble 
N or P. The atom percentage excess N™ of phage 
protein was only half that of phage DNA. The 
latter finding accords with results for Ts indicat- 
ing the existence of different host precursors of 
virus nucleic acid and protein. The greater utiliza- 
tion of host substance for synthesis of T; than Ts 
apparently results from smaller size and require- 
ments of T; rather than from fundamental dif- 
gerences in reproduction. 


Reversibility of mercuric chloride inhibition of 
urease. H. E. Evert (introduced by C. L. 
GremMILL). Dept. of Pharmacology, Univ. of 
Virginia Med. School, Charlottesville. 

The observations obtained by the colorimetric 

SH determination concerning the SH group varia- 

tion during urease activity previously reported 
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(Federation Proc. 10, 246, 1950) have been extended 
by the inhibition-reactivation method. A series 
of mercuric chloride inhibition curves were ob- 
tained by using varied urea concentrations from 
0.83-2.5 X 10-* moles/10 ml. in the reaction. The 
urea decomposed in 10 minutes was plotted against 
the mercuric chloride concentration. With the 
use of these curves, the concentration of mercuric 
chloride required for 50% inhibition was plotted 
as a function of the ureolytic activity. Parabolic 
or bell-shaped curves were obtained that were 
similar to those obtained by the colorimetric 
SH analysis. In addition, it was determined that 
the concentration of thiol compound required 
for urease reactivation after mercuric chloride 
inhibition of urease varied in such a manner to 
support the above observations. For example, a 
higher concentration of thiol compound was re- 
quired for reactivation at 2.1 X 10~* moles urea/10 
ml. than at 2.3 X 10-6 urea/10 ml. The mercuric 
chloride inhibition, therefore, is dependent upon 
the free SH variation and upon the urea concen- 
tration in the reaction. The SH variation during 
urease activity appears to be related to the forma- 
tion of a urea-urease complex as was suggested by 
the results obtained by the colorimetric SH 
method. 


Photochemical carbon dioxide fixation by cell-free 
leaf macerates. E. W. Facer (introduced by H. 
Garrron). Inst. of Radiobiology and Biophysics 
(Fels Fund) Univ. of Chicago, Chicago, Ill. 
Cell-free leaf macerates which show a small but 

definite and reproducible increase in carbon di- 
oxide fixation upon illumination have been pre- 
pared by using low temperatures and anaerobic 
conditions. Over 75% of the carbon dioxide fixed 
by such preparations in both the light and the 
dark is found in phosphoglyceric and pyruvic 
acids; over 70% of the increase due to illumination 
is found in these compounds. Illumination in- 
creases the amount fixed in the neutral fraction 
(presumably sugars) by a factor of 4. The ratio, 
increase in fixation due to light/fixation in dark, 
averages 0.8. Addition of various 2-carbon com- 
pounds more than doubles this value. Fractions 
obtained from the proteinaceous material re- 
maining in solution after removal of chloroplast 
material by centrifugation give, when recombined 
with the chloroplast material, values of 5 or more 
for this ratio. 


Inactivation of lysozyme by trace elements. R. E. 
Freeney, E. D. Ducay anp L. R. MacDoNNELL 
(introduced by Hans LINEWEAVER). Western 
Regional Research Lab., U. S. Dept. of Agricul- 
ture, Albany, Calif. 

Lysozyme, an unusually stable biologically 
active protein, is rapidly inactivated by small 
amounts of Cu. Lysozyme solutions stored without 
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added metal ions at room temperature and at pH 
4.0 retained 77% of original bacteriolytic activity 
after 6 years. At pH 8.0 and 9.0, activities of 10 
and 3% were retained. Cu (1-10 ppm.) greatly 
increases loss in alkaline solution. At pu 9.3 and 
47°C., 0.05% lysozyme solutions in borate or 
phosphate buffers lost 50% activity in 90 minutes 
with 10 ppm. Cu, but lost no activity even in 
48 hours without added Cu. Ag, Hg and Pd caused 
apparent activity decreases but these metals 
precipitated the protein which made interpreta- 
tions difficult. Ni gave slight effects. Fe, Co, Zn, 
Mn, Cr, Sn and Ca have little or no effect. Com- 
plexing agents (NH, glycine, and ethylenediamine 
tetracetic acid) prevented the Cu reaction. The 
Cu reaction appeared to be independent of O: 
and light, and to have a Qi of 5-6 for the tempera- 
ture range 27°-47°C. Inactivation was not ac- 
companied by losses in amide N or in any of 13 
amino acids tested, except for tyrosine, which 
showed definite, but perhaps unrelated, decreases. 
Cystine may be involved in the reaction, but 
reliable data are not available because cystine 
analyses were erratic in presence of Cu. Pre- 
liminary results with ovomucoid (trypsin in- 
hihitor) indicate similar effects by Cu. 


Inhibition of xanthine oxidase by ascorbic acid. 
PuILtip FEIGELSON (introduced by P. RoruHe- 
MUND). Div. of Biochemistry, Fels Research Inst., 
Antioch College, Yellow Springs, Ohio. 

In the course of an investigation on the nature 
of the unknown prosthetic group of xanthine 
oxidase, it was observed that incubation of a 
purified cream xanthine oxidase preparation with 
trace amounts of ascorbic acid resulted in a 
marked loss of xanthine oxidase activity. The 
extent of inhibition appears to be a function of 
the concentration of ascorbic acid as well as the 
length of time that the enzyme and ascorbate are 
incubated together in the absence of substrate. 
Following the procedure of Ackermann and Potter 
(Proc. Soc. Exper. Biol. & Med. 72: 1, 1949) meas- 
urements of the enzyme activity in the absence 
and presence of ascorbate at various enzyme levels 
indicate that the ascorbate may act an an irre- 
versible inhibitor. The mechanism and significance 
of these findings are discussed. 


Influénce of cysteine and thyroxine on oxidative 
phosphorylation. GLApys FeELport* aNp HENRY 
A. Larpy. Inst. for Enzyme Research and Dept. 
of Biochemistry, Univ. of Wisconsin, Madison. 
Thyroxine in concentrations of 10-°-10-*m in- 

hibits the oxidation of glutamate and accelerates 

the oxidation of fatty acids by cell free prepara- 

tions from rat kidney (Federation Proc. 10: 182, 

1951). While studying the mechanism of this in 

vitro effect of the hormone, a relationship was 

found between thyroxine and cysteine. Cysteine, 
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at concentrations of 10-*-10~* m, produced a pro. 
found initial stimulation of glutamate oxidation 
by rat liver mitochondria preparations, followed 
by an inhibition. Thyroxine, at 10-° m, completely 
prevented both the initial stimulating effect of 
cysteine and the inhibition which followed. In 
the absence of added cytochrome c, cysteine was 
without effect on the oxidation of glutamate, 
Cysteine depressed the P/O ratio from 3-2 in, 
mitochondrial system oxidizing glutamate. Hov. 
ever, when the glutamate oxidation was blocked 
at the succinate stage with malonate, cysteine 
almost completely uncoupled phosphorylation 
from oxidation. Thyroxine overcame the w.- 
coupling effect of cysteine in either the presence 
or absence of malonate. Under these conditions, 
thyroxine alone had no effect on either oxidation 
or phosphorylation. The uncoupling effect of 
cysteine is an adequate explanation of its stimula- 
tion of glutamate oxidation. 


Consumption of thromboplastin in blood coagula- 
tion process. Sirvio Fiaua, D. R. MERanze, 
Karu Rortu (introduced by Crecri1a Rrecet). 
Dept. of Research, Albert Einstein Med. Center, 
Mount Sinai Hosp., Philadelphia, Pa. 

The incubation at 38°, in the presence of Ca- 
ions, of defibrinized human plasma with diluted 
tissue thromboplastin (brain or placenta), shows 
thromboplastin consumption detectable after 
thrombin has been neutralized by antithrombin 
and the effect of the formed stable prothrombin 
conversion factor removed by heating. Also serum 
under analogous conditions inactivates thrombo- 
plastin, the amount of inactivated thrombo- 
plastin being dependent on the concentration of 
serum. This reaction, prevented by heating of 
serum to 56° and lessened by adsorption on 
kaoline, is different from complement fixation. 
The factor responsible for ‘inactivation of 
thromboplastin has adsorption affinities similar 
to prothrombin but exists also in prothrombin free 
serum and probably is identical with serum pro- 
thrombin conversion factor. While the thrombo- 
plastic system of blood is not strictly identical 
with tissue thromboplastin an analogous con- 
sumption of prothrombin conversion factors and 
of antihemophilic globulin occurs also. No throm- 
bokinase potency in serum is detectable. The 
meaning of these findings for the theory of blood 
coagulation will be discussed. 


Significance of increased alveolar-arterial oxygen 
tension difference during exercise. Gres F. 
Fintey, FERNAND GREGOIRE AND GeEorGE W. 
Wricut (introduced by F. W. KLEmpERER). 
Dept. of Physiology, E. L. Trudeau Fndn., 
Saranac Lake, N.Y. 

Alveolar and arterial oxygen tensions were 
determined in 36 normal men aged 23-60 breath- 
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ing air at rest and during exercise requiring an 
average oxygen consumption of 1.08 1/min/m.? 
The alveolar pO: was calculated from the alveolar 
equation substituting arterial pCO, for alveolar 
pCO». Arterial gas tensions were determined by a 
modification of the Riley bubble method. The 
mean difference between alveolar and arterial 
pO. was 9.7 + 5.27 mm.Hg at rest and 19.6 + 4.74 
mm.Hg during exercise. Of the 4 commonly given 
explanations for an Aa difference at rest or during 
exercise, namely 1) failure of pulmonary capillary 
blood to reach alveolar oxygen tension (‘mem- 
brane factor’), 2) the admixture of venous or 
partially oxygenated blood with pulmonary capil- 
lary blood (‘venous admixture’), 3) a change in 
the physico-chemical state of the blood in transit 
from lung to artery, 4) analytical errors, the mem- 
brane factor or venous admixture appear to be the 
most likely. On the assumptions that there is no 
membrane factor at rest and that the same per- 
centage of venous admixture occurs during exer- 
cise as occurs during rest, calculations from our 
data predict that the Aa difference during exer- 
cise should be increased by approximately the 
values that we actually observed in this study. 
This constitutes evidence that it is not necessary 
to postulate a membrane factor in order tq ex- 
plain the increase of Aa difference that occurs 
during exercise. (Supported by Contract N7onr- 


307, Task Order 3 NR 112-214 with the Office of 
Naval Research.) 


Effect of partial hepatectomy, protein realimenta- 
tion, bile, 1% methionine diet, ether and 
chloroform on biliary secretion in the rat. 
BERNARD FISHER,* JOAN W. ZERBE* AND HARRY 
M. Vars. Harrison Dept. of Surgical Research, 
Univ. of Pennsylvania Schools of Medicine, 
Philadelphia, Pa. 

Using the method of collecting rat bile de- 
scribed by us (Am. J. M. Sc. 222: 151, 1951), the 
volume, total cholic acid and total cholesterol 
secretion were studied in adult male Wistar rats 
subjected to 70% partial hepatectomy. By the 4th 
postoperative day, cholic acid and cholesterol 
output was equal to that of control animals, while 
bile volume did not return to control levels in 
14 days. Three week protein-depleted rats trans- 
ferred to an 18% protein diet 4 days after operation 
secreted cholic acid equivalent to normal protein- 
fed animals in 24-48 hours. Volume did not return 
to normal for 4-5 days, while total cholesterol 
remained low during 8 days of protein feeding. 
Rat bile fed to biliary fistula animals increased 
cholic acid output to 80-90% of expected values 
with no change in cholesterol output, and a 10 
to 15% increase in bile volume. Protein-depleted 
animals fed a 1% methionine diet for 7 days in- 
creased total cholic acid output by 25-50%, with 
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a slight increase in bile volume but not of choles- 
terol. Deep ether anesthesia (10 and 20 min.) 
produced no effect or a slight increase in cholic 
acid secretion and bile volume. Bile cholesterol 
was unaffected. Recovery from the depressant 
effects of chloroform on bile composition was 
rapid. (This work was done under contract num- 
ber DA-49-007-MD-143 between the University 
of Pennsylvania and the Department of the 
Army.) 


Direct enzymic transfer of hydrogen atoms be- 
tween substrates and DPN. Harvey F. FisHer,* 
P. Orner,* Eric E. Conn,* Brrait VENNESLAND 
AND F. H. WEsTHEIMER.* Depts. of Biochemistry 
and Chemistry, Univ. of Chicago, Chicago, Ill. 
We have previously reported (J. Am. Chem. Soc. 

73: 2403, 1951) that alcohol dehydrogenase cat- 

alyzes a direct transfer of deuterium from the 

a-carbon of CH;CD.,0H to DPN. The reduced 

DPN (deutero DPN or DPND) so formed has 

now been reoxidized enzymically with acetal- 

dehyde. The oxidized DPN contained no appre- 
ciable deuterium. On the other hand, chemically 
reduced DPND (reduced with hydrosulfite in 

D.O) lost about one half of its deuterium on 

enzymic reoxidation. These experiments show 

that only one of the two possible diastereomers is 
formed when the pyridine ring is reduced en- 
zymically with deutero ethanol; or, in other words, 
the deuterium is transferred only to one side of 
the plane of the pyridine ring. DPND was also 
reoxidized enzymically with pyruvate in the 
presence of lactic dehydrogenase. The lactate 
formed contained one atom of deuterium per 
molecule when enzymically reduced DPND was 
employed, but only approximately one half an 
atom of deuterium was found per molecule of 
lactate when chemically reduced DPND was em- 
ployed. These experiments show that lactic 
dehydrogenase catalyzes a direct, stereochem- 
ically specific, transfer of hydrogen atoms from 
pyridine nucleotide to substrate. Furthermore, 
this enzyme catalyzes the transfer of hydrogen to 
and from the same side of the pyridine ring as 
does alcohol dehydrogenase. The fact that hydro- 
gen atoms are transferred directly shows that the 
enzymic oxido reduction cannot involve the forma- 
tion of an intermediate which exchanges hydrogen 

with the medium. Transfer of hydrogen through a 

sulfhydryl group thus is improbable. 


Relation of dietary protein to signs of choline 
deficiency—effect of supplements of vitamin B,2 
and folic acid. Marte A. FiscHeER AND GLADYS 
D. Hat (introduced by Wiiuram S. McE.t- 
roy). Dept. of Physiological Chemistry, Univ. 
of Pittsburgh School of Medicine, Pittsburgh, Pa. 
By the tenth day 75% of the rats fed a diet con- 
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taining 15% casein showed signs of acute choline 
deficiency. The kidneys were enlarged and hemor- 
rhagic, the serum non-protein nitrogen had risen 
to 70 mg. % and the livers contained an excess 
quantity of fat. Addition of By: and folic acid to 
this diet reduced liver fat and prevented kidney 
damage. Both control and supplemented groups 
fed a 9% casein ration exhibited poor growth and 
neither group showed signs of choline deficiency, 
however, the lipotropic effect of the supplement 
was evident. When animals were fed a 24% casein 
diet the vitamin supplements had no apparent 
effect on growth response, liver weight and fat 
content, or kidney weight. The serum NPN of 
both of these groups was about 30 mg.%. In 
contrast, the supplement reduced the NPN from 
26 mg.% to 20 mg.% when the animals were main- 
tained on 9% casein. Low values were also ob- 
served when the supplemented 15% casein diet 
was fed. Serum albumin content was low in ani- 
mals fed the 9% casein diet. Biz and folic acid 
additions to the diet slightly raised the level. 
The supplements had least effect on serum albu- 
min of rats fed the 24% casein diet. Changing 
the protein content or adding the vitamins to 
the diets caused some changes in the serum 
globulins. 


Enzymatic phosphorolysis of maltose with pro- 
duction of 8-p-glucose-1-phosphate. CHARLOTTE 
Firtine* anp MicuaEt Dovupororr. Dept. of 
Bacteriology, Univ. of California, Berkeley. 

In previous studies by Fitting and Scherp (J. 
Bact., in press), it had been shown that the utiliza- 
tion of maltose, but not of glucose, by Neisseria 
meningitidis (strain 69, type I) results in the ac- 
cumulation of a labile phosphate ester. Enzyme 
preparations of this organism were found to cat- 
alyze a reversible phosphorolytic decomposition 
of maltose with the liberation of equal amounts 
of 8-p-glucose-1-phosphate and glucose. The ester 
‘was isolated by barium fractionation. It was 
found to be non-reducing and completely hydro- 
lyzable in N acid within 7 minutes at 100°C. It 
was compared to chemically synthesized B-p- 
glucose-1-phosphate; the two compounds were 
identical with respect to optical rotation and 
phosphorus and glucose content. Both the isolated 
and the synthetic 8-p-glucose-1-phosphate could 
serve as substrates for the enzyme which in the 
presence of glucose produces inorganic phosphate 
and a reducing sugar. This reducing sugar is not 
attacked by Torula monosa but it is completely 
fermented by Saccharomyces cervisiae and it has 
the same Rf value as maltose when developed 
with a mixture of butanol, ethanol and water. 
Alpha-glucose-1-phosphate, which is produced in 
the phosphorolysis of starch, glycogen and 
sucrose, could not be detected as a product of 
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maltose breakdown nor did it serve as substrate 
for this enzyme. (This work was supported jp 
part by a USPHS Fellowship from the National 
Microbiological Institute.) 


Metabolism of octamethyl pyrophosphoramide 
(OMPA) by liver slices and homogenates, 
JoserH H. FLeIsHER* AND BERNARD J. Jay. 
poRF. Enzyme Chemistry Branch, Chemical 
Corps Med. Labs., Army Chemical Center, Md. 
The in vitro conversion of the weak anticholin- 

esterase OMPA into a more powerful one by liver 

slices (DuBors et al., J. Pharmacol. & Exper, 

Therap. 99: 376, 1950) has been confirmed. Thus, 

a standard preparation of plasma esterase was 

inactivated to a negligible extent by 2 xX 10-*x 

OMPA while the same enzyme preparation was 

60% inactivated after preliminary incubation of 

OMPA in the presence of rat liver slices. Since 

some loss of the intrinsic anticholinesterase ac- 

tivity of OMPA occurs during incubation without 
tissue, the true increase in potency is probably 
even higher than the measured one. The weak 
anticholinesterase activity of OMPA is destroyed 

within a few minutes upon incubation with 5% 

rat liver homogenate. On the other hand, the ac- 

tivity produced by the action of liver slices on 

OMPA is decreased to only a minor degree upon 

subsequent incubation with liver homogenate 

(20 hours, 25°). The mechanism of these activa- 

tions and inactivations is being studied further; 

preliminary manometric experiments indicate 
that the inactivating action of homogenates on 

OMPA is not accompanied by stoichiometric acid 


formation as is the case with tetraethyl pyro-{ 


phosphate. 


Changes in free amino acids of brain after hep- 
atectomy. Eunice V. Frock, MeE.vin A. 
Buiocx,* Frank C. Mann,* Joon H. Gnrinp- 
LAY* AND JESSE L. Boxtiman.* Mayo Fndn., 
Rochester, Minn. 

A large increase in concentration of free amino 
acids of the brain occurs following total removal 
of the liver in the dog. This increase is progressive 
and does not appear to be affected by the amount 
of glucose administered to the dehepatized dog; 
in contrast, the increase of amino acids in the 
plasma was greater when no or minimal amounts 
of glucose was given than when large amounts 
were infused. The individual free amino acids 
have been separated by paper chromatography 
and glutamine has been observed to be much 
more abundant in the brain after hepatectomy 
than in the normal brain. Quantitative deter- 
minations of total a-amino nitrogen and of gluta- 
mine have been made by the methods of Hamilton 
and Van Slyke. In the cerebrums of 5 normal dogs 
the mean concentration of glutamine was 4.6 
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+ 0.70 mg. a-amino N/100 gm. and the total 
g-amino nitrogen was 24.1 + 2.0 mg. In the cere- 
brums of 10 dehepatized dogs surviving from 13.2- 
4.2 hours after operation the mean concentration 
of glutamine was 27.4 + 1.7 mg. and the total 
a-amino nitrogen was 54.0 + 2.4. Similar values 
were found for the cerebellum. The 6-fold increase 
in glutamine would account for approximately 
75% of the total increase in free amino acids. 
Glutamic acid in brain did not decrease greatly 
after hepatectomy. Glutamine also increased 
after hepatectomy in skeletal muscle but here 
this was associated with a marked decrease in 
glutamic acid and little change in other amino 
acids. 


Fate of procaine and 2-chloroprocaine in the 
subarachnoid space. Francis F. Foupdss, 
Rosert D. Hunt anp Davin L. Davis (intro- 
duced by L. Retner), Dept. of Anesthesia, 
Mercy Hosp. and Section on Anesthesiology, 
Dept. of Surgery, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

A thin vinylite catheter was introduced through 

a #18 spinal needle into the subarachnoid space 
of patients who were to receive spinal anesthesia. 
Following the removal of the needle, the patients 
were placed in the supine position and 100 mg. of 
procaine or 2-chloroprocaine with or without 0.6 
mg. of epinephrine was administered through the 
vinylite catheter to 10 patients each. The volume 
of the injection was made up to 3.0 ml. with 10% 
dextrose. The level of sensory anesthesia was al- 
lowed to progress to the 10th dorsal dermatome. 
Two-tenths ml. spinal fluid samples were taken 
immediately, at 1, 3, 18, 33, 48, 63 and 78 minutes 
after the subarachnoid injections. The procaine 
or 2-chloroprocaine concentration of the samples 
were determined by Ting method (J. Lab. & 
Clin. Med. 34: 822, 1949). The concentration of 
procaine and 2-chloroprocaine decreased at first 
rapidly, then more slowly in all experiments. 
However, there was a marked variation between 
the concentrations found in corresponding samples 
taken from different patients. The concentration 
of 2-chloroprocaine in the last sample was some- 
what lower than that of procaine, and in general 
the final concentrations of both procaine and 2- 
chloroprocaine were higher if they were injected 
with epinephrine. The initial rapid decrease of 
the concentration of procaine or 2-chloroprocaine 
could not be wholly explained by diffusion in the 
spinal fluid or by vascular absorption. To a large 
extent absorption by the spinal cord and the 
herve roots must account for the disappearance 
of these drugs from the spinal fluid. 


Effect of alcohol intoxication on the cholesterol 
and ascorbic acid content of guinea pig adrenal 
glands. J. C. Forses anp G. M. Duncan.* 
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Dept. of Biochemistry, Med. College of Virginia, 

Richmond. 

The administration by stomach tube of 5-7 
gm. of ethyl alcohol/kg. of bedy weight to half- 
grown male guinea pigs caused severe intoxica- 
tion followed by a marked reduction in both the 
cholesterol and ascorbic acid content of the 
adrenal glands. This effect came on slowly, no 
demonstrable change being evident in 7 hours but 
by the end of 24 hours the concentration of each 
constituent had dropped to around one half its 
original value. The ascorbic acid level showed very 
little tendency to rise following the initial drop 
unless ascorbic acid was administered, in which 
case the daily intraperitoneal injection of 50 mg. 
sodium ascorbate raised the adrenal level to 
normal in 96 hours. The cholesterol content tended 
to rise slowly and was close to normal in a few 
animals 96 hours after the alcohol administration, 
but in the majority the level remained low. The 
rate at which it returned to normal was slightly 
accelerated by the daily injection of sodium as- 
corbate. Studies on the effect of ascorbic acid 
intake on the LD of alcohol for guinea pigs also 
will be presented. (We gratefully acknowledge a 
Grant-in-Aid from the Committee on Problems 
of Alcohol, National Research Council, in sup- 
port of this investigation.) 


Enzymatic fractionation of adenosine pyrophos- 
phates in blood. Peter Foris,* Bruce Macx- 
LER* AND GEORGE M. Guest. Children’s Hosp. 
Research Fndn., Dept. of Pediatrics, Univ. of 
Cincinnati, Cincinnati, Ohio. 

Potato apyrase (Arch. Biochem. 20: 261, 272, 
1949) and yeast hexokinase (J. Gen. Physiol. 
29: 379, 1946) have been used for determinations 
of adenosinetriphosphate (ATP) and adenosine- 
diphosphate (ADP) in whole blood. A) Potato 
apyrase incubated with deproteinized blood 
filtrates (perchloric acid pptn) liberates labile 
P from both ATP and ADP. B) Incubation of 
the blood filtrate first with hexokinase and glucose 
(ATP + glucose — ADP + glucose-6-PO,), then 
with apyrase, yields the total apyrase labile P 
minus one half the labile ATP phosphorus. The 
difference between the two determinations (A-B) 
of hydrolyzed P represents one half the labile P 
of ATP. The ADP phosphorus is then calculated 
by deducting the labile P derived from ATP from 
the total apyrase labile P. Results from parallel 
determinations of enzyme-hydrolyzable P by 
this method and of acid-hydrolyzable P by the 
Lohmann method will be reported. (Aided by 
the Nutrition Foundation, Inc.) 


Serum gammaz,z-globulin in normal adults and 
in rheumatoid arthritics before and during 
treatment with ACTH or cortisone. PHYLLIS 
W. Foster, Witut1AM Q. Wo.trson, MioKxo 
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Eya, Wiituiam D. Rosinson, Ivan F. Durr 
AND JoHN J. Rick (introduced by JosepnH P. 
CHANDLER). Rackham Arthritis Research Unit, 

Dept. of Internal Medicine, Univ. of Michigan 

Med. School, Ann Arbor. 

Serum gammap-globulin (B) denotes that serum 
sub-fraction precipitated by 133% sodium sulfite, 
then estimated by an adaptation of previously 
reported micro-methods (details on request). 
Dauphinee and Campbell reported that consid- 
erable B was present in liver disease, but seldom 
in normals. In this study, 12 normal adults showed 
an average B equal to 3.5% (S.D. +1.4%) of serum 
total protein. Prior to hormone treatment, 21 
rheumatoids showed an average B equivalent to 
8.3% (S.D. +3.0%) of serum total protein. B 
concentrations show little correlation with Wes- 
tergren sedimentation rate in untreated patients, 
but are definitely inversely correlated with true 
A/G ratios. In this series, an occasional rheuma- 
toid showed either a normal Westergren sedi- 
mentation rate or a normal B concentration, but 
no patient had normal values for both indices. 
During ACTH or cortisone therapy, B concen- 
trations, true A/G ratios, and Westergren sedi- 
mentation rates all change toward normal but to 
different extents and at different rates. The 
changes during hormone treatment and the com- 
parative electrophoretic patterns of B and total 


gamma-globulin fractions will be illustrated. 


Bacterial utilization of benzoyl amino acids and 
benzoylpeptides. SIpNEY W. Fox anp KENNETH 
F. IrscHNER.* Chemical Lab., Iowa State Col- 
lege, Ames. 

The abilities of Lactobacillus arabinosus, Lacto- 
bacillus brevis, and Streptococcus faecalis R to 
utilize benzoylamino acids in place of some of 
the corresponding essential amino acids have been 
studied. With L. arabinosus, the replacement was 
effective with benzoylleucine only. With L. brevis, 
only glycine was replaced, by hippuric acid. 
S. faecalis R could not use benzoylleucine, but 
it was able to employ benzoylmethionine instead 
of methionine for proliferation, although no other 
of the derivatives tested. L. arabinosus and L. 
brevis made slight use of dibenzoylcystine. In 
only one case was the benzoylamino acid in- 
hibitory in full medium at the level tested; ben- 
zoyltryptophan inhibited the growth of L. arabino- 
sus approximately 15%. When benzoylpeptides 
were tested for their ability to replace amino 
acids in the medium of L. arabinosus, the only 
ones which served this purpose contained terminal 
leucine residues. This limited utilizability con- 
trasts to the generally wider nutritive value of 
unsubstituted peptides. 


Determination of amino acid sequence of pro- 
teins. Heinz FRAENKEL-CONRAT AND JANE 
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FRAENKEL-ConraT.* Carlsberg Lab., Copen- 

hagen, Denmark. 

Edman’s ingenious method (P. EpMAN. Acta 
Chem. Scand. 4: 283, 1950) for the stepwise degra- 
dation of peptides has been adapted to use with 
proteins. The technique of addition of phenyl 
isothiocyanate to the amino groups remained 
unchanged. The thiohydantoin of the terminal 
amino acid, however, was split off in aqueous 
0.6-1.2 N hydrochloric acid at 36°, in concentrated 
guanidine halide solution. After extraction with 
ether, it was determined spectrophotometrically 
near its absorption—maximum (267.5 my); the 
molar extinction coefficient of thiohydantoins is 
about 16,000. The nature of the terminal amino 
acid was established by paper chromatography 
after hydrolysis of the thiohydantoin with baryta 
according to Edman. The rest of the protein 
molecule was apparently not attacked under the 
above conditions, since it yielded a similar num- 
ber of terminal amino acids, when again, and 
again, subjected to the same reactions. There ap- 
pears to be no theoretical, and no major practical 
obstacle to the complete elucidation of the amino 
acid sequence of a peptide chain. With insulin, 
3-3.5 end groups were found/12,000 MW-unit, 
with §-lactoglobulin about 2.5/mole. Recovery 
experiments with simple peptides indicate that 
corrections of the above values by 20% may have 
to be applied, which would bring them into accord 
with those of the literature. Qualitatively, the 
expected amino acids were found, but sometimes 
also alanine and glycine when these were not ex- 
pected. In agreement with the DNP-method, low 
values (one end group/mole) were found for 
conalbumine and ovomucoid. 


Spectrophotometric determination of cytochrome 
oxidase activity. WaLTeR J. FRAsoua* AND 
Cart 8. Vestine. Dept. of Chemistry, Univ. 
of Illinois, Urbana, and Dept. of Physiological 
Chemistry, Ohio State University, Columbus. 
Investigation of the rate of oxidation of re- 

duced cytochrome c by brain and liver homogen- 

ates of rat or rabbit resulted in certain modifi- 
cations of the spectrophotometric technique of 

Albaum, Tepperman, and Bodansky (J. Biol. 

Chem. 163: 641, 1946). Reduced cytochrome ¢ 

solutions (Fe content about 0.30%) invariably 

exhibited appreciable auto-oxidation rates which 
were measured and corrected for in the procedure 
described. Studies of the reaction at various initial 
concentrations of reduced cytochrome c yielded 
data which are best explained by the combina- 
tion first and zero order kinetic treatment re- 
cently reviewed by Neurath and Schwert (Chem. 

Rev. 46: 69, 1950). Heat-treated cytochrome 

ec solutions showed greater reactivity than 

non-heated solutions. A comparison of the spec- 
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trophotometric procedure described and the man- 
ometric procedure indicated that the concentra- 
tions of cytochrome c considered to be sufficiently 
high to saturate the oxidase are much below sat- 
uration level. It is of interest that the behavior of 
an enzyme associated with particulate matter 
lends itself to the kinetic treatment described. 
The results are in accord with the view that there 
are limitations in the diffusion of reduced cyto- 
chrome c to and from the enzyme surface and in 
the orientation of the reduced substrate at active 
centers on the surface. 


Quantitative measurement of blood (peroxidase) 
in stools. ALFRED H. Free, Marion H. Coox* 
AND HELEN M. FRree.* Miles-Ames Research 
Lab., Elkhart, Ind. 

Demonstration of occult blood in the stool is 
an important finding which may aid in the diag- 
nosis of certain gastrointestinal disorders. Prac- 
tically all tests for occult blood that are applied 
to stools make use of the fact that hemoglobin and 
its degradation products have a peroxidase activ- 
ity. In order to arrive at a more satisfactory test 
for occult blood in the stool a quantitative method 
for measuring peroxidase activity of stools has 
been devised. This method involves dilution of 
the stool with water in a Waring Blendor. An 
aliquot of diluted stool is mixed with hydrogen 
peroxide and benzidine solution. This mixture 
after standing is diluted with acetic acid solution 
and the color measured in a spectrophotometer. 
Blood properly diluted and treated in the same 
way is used as a standard. Results are expressed 
as mg. hemoglobin/gm. of stool. A number of 
serial stool samples from normal subjects have 
been studied with this method. The effect of oral 
ingestion of various amounts of blood has been 
determined. After the oral ingestion of blood, the 
excess peroxidase appearing in the stool in the 
following 2 or 3 days represents one fourth-one 
half of the original activity of the blood. Correla- 
tion of the results of various qualitative occult 
blood tests with the quantitative results is being 
studied. 


‘Activation’ of ascorbic acid oxidase by thyroxine 
and other amino acids. Earu FRIEDEN (intro- 
duced by Karu Ditrmer). Dept. of Chemisiry, 
Florida State Univ., Tallahassee. 

The mechanism of the accelerating effect of 
thyroxine on the oxygen uptake of the ascorbic 
acid-ascorbic acid oxidase system first reported 
by Gemmill (J. Biol. Chem. 192: 749, 1951) has 
been investigated. The ‘activation’ of ascorbic 
acid oxidase appears to be a property of amino 
acids with thyroxine and structurally related 
amino acids effective at considerably lower con- 
centrations than the simpler amino acids. DL- 
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thyroxine, 3 X 10-5 M, effected seven- to tenfold 
elevations of the rate of ascorbic acid oxidation 
in the presence of ascorbic acid oxidase, while 
approximately 10-2 m phenylalanine, glycine, and 
other amino acids were required for similar effects. 
Thyroxine reverses and prevents the inactivation 
of ascorbic acid oxidase caused by dilution, oxy- 
genation, or heat. No effect of thyroxine is ob- 
served if a protective protein, such as gelatin 
(PowErRs, Lewis AND Dawson. J. Gen. Physiol. 
27: 167, 1944) is added to the enzyme prior to 
inactivation. Using a standard dilution proce- 
dure, it was possible to relate the oxygen consump- 
tion of the system to the thyroxine concentration. 
The structural specificity of thyroxine in this 
reaction has been studied using the compounds of 
Frieden and Winzler (J. Biol. Chem. 176: 155, 
1948; 179: 428, 1949). 0-Benzyl-3,5-diiodo-pL- 
tyrosine, a thyroxine antagonist, was almost as 
effective as thyroxine, but the corresponding N- 
acetyl compound was inactive at 10°? m. The 
thyroxine-like compound, 3,5-diiodo-4-(3’,5’-di- 
iodo-4’-hydroxyphenoxy)-benzoic acid, was inac- 
tive at 10-? m. The data suggest that a free amino 
group is required for the effect on ascorbic acid 
oxidase activity. 


Hormonal effects on the incorporation of labeled 
amino acids in tissues of the reproductive tract. 
Epwarp H. Frirepen, A. C. STeEELE* anp M. 
A. Terer.* Biological Labs., Harvard Univ., 
Cambridge, Mass. 

The effects of steroid hormones and relaxin 
upon the incorporation of labeled amino acids into 
proteins of reproductive tract tissues of guinea 
pigs and rats have been studied in vitro and in 
vivo. Symphyseal slices from guinea pigs treated 
with estrogen for 4-7 weeks incorporate glycine- 
1-C!4 in vitro 5-10 times as rapidly as does guinea 
pig liver. Upon fractionation of the connective 
tissue proteins, appreciable activity is found in 
the collagen component. One week after with- 
drawal of estrogen, the observed incorporation 
rate has decreased to 25% of its initial value. 
Symphyses from untreated castrate animals show 
only slight activity. Four days after the injection 
of a single dose of glycine, the specific activities 
of proteins of the uterus and symphysis approxi- 
mate those of serum and visceral organs in estro- 
gen treated guinea pigs. In castrate animals, or 
in those in which treatment with estrogen has 
been discontinued, activities of both uterine and 
symphyseal proteins are reduced. Relaxation has 
no apparent effect on the activity of symphyseal 
protein. The uterus of the castrate rat incorpo- 
rates glycine approximately 5 times as rapidly 
as rat liver in vitro. Following a single injection of 
5y estradiol, the rate increases, reaching a maxi- 
mum in 48 hours. In contrast, the uptake of pL- 
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alanine-1-C!4 is reduced by estrogen treatment. 
The incorporation of both glycine and alanine 
in uteri of rats treated with progesterone is some- 
what greater than in castrate controls. (Sup- 
ported by a grant from the U. S. Public Health 
Service to F. L. Hisaw). 


Enzymatic synthesis of several uncommon ribo- 
sides and desoxyribosides. Morris FRIEDKIN. 
Dept. of Pharmacology, Washington Univ., St. 
Louis, Mo. 

The enzymatic release of inorganic phosphate 
according to the Kalckar reaction, ribose-1- 
phosphate + base = ribose-l-base + inorganic 
phosphate (J. Biol. Chem. 167: 477, 1947), can be 
used as an indication of nucleoside synthesis. 
When incubated with purified preparations of 
purine or pyrimidine nucleoside phosphorylase 
from horse liver and ribose-1-phosphate or desoxy- 
ribose-1-phosphate, the following bases gave the 
Kalckar reaction: 8-azaguanine, 2-thiouracil, 5- 
aminouracil, and other substituted uracils (5- 
iodo-, 5-bromo-, 5 chloro-, 5-nitro-, 2-thio-5-iodo-, 
and 2-thio-5-bromo-). Evidence for the enzymatic 
formation of the ribosidic analogue of thymidine 
was similarly obtained. Paper chromatography 
was used to substantiate the phosphate data. The 
ribo- and desoxyribo-nucleosides of 8-azaguanine, 
synthesized by the Kalckar reaction, were iso- 
lated in pure crystalline form. The microbio- 
logical activities of these nucleosides are now 
being investigated. Among the compounds tested 
which gave a negative Kalckar reaction were: 
5-methyleytosine, orotic acid, ureidosuccinic 
acid, dihydrothymine, barbituric acid, arginine, 
histidine, histamine, citrulline and ornithine. 
(Supported by a research grant from the NIH, 
Public Health Service.) 


Purine and pyrimidine metabolism of normal and 
phage-infected Escherichia coli B. SAMUEL 
FRIEDMAN AND JoseEpH S. Gors (introduced by 
Ortro RosENTHAL). Dept. of Microbiology, Med. 
School, Univ. of Pennsylvania, Philadelphia. 
Previous findings from this laboratory have 

shown that resting cell suspensions of E. coli B 

exhibit deaminase activity for adenine, adenosine, 

adenosine-3-phosphate, isoguanine, 2,6-diamino- 
purine, cytosine, cytidine, and cytidylic acid; 
nucleosidase activity for inosine, guanosine, uri- 
dine and thymidine; and nucleotidase activity for 
inosinic, uridylic and guanylic acids. Infection of 
such cells with T4r+ bacteriophage did not ob- 
literate these enzymatic activities but showed sig- 
nificant differences. Under growth conditions in 
salt-glucose media leading to active synthesis of 
desoxypentose nucleic acid, the behavior of these 
two systems with adenine, or thymine and their 
derivatives is different. With adenine or adenosine 
as substrates, disappearance occurs to a greater 
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extent in infected cells with more hypoxanthine 
accumulating. The normal system reutilizes this 
reaction product. A reproducible initial lag in 
deamination of adenine can be demonstrated in 
the infected system. Neither adenosine-3-phos. 
phate nor desoxyadenylic acid are deaminated, 
Similarly, infected systems utilize thymine, thy- 
midine and thymidylic acid to a greater extent 
than the normal. With the normal system thymi- 
dine is split to the base, the desoxypentose rapidly 
being utilized and the base disappearing slowly. 
Both the split of thymidine to the base and the 
disappearance of desoxypentose lags appreciably 
in infected systems. 


Adaptation of Achromobacter fischeri to fructose 
utilization. STANLEY FRIEDMAN (introduced by 
W. D. McEtRoy). Dept. of Biology, Johns Hop- 
kins Univ., Baltimore, Md. 

A marine microorganism, Achromobacter fischeri, 
exhibits good growth on a completely synthetic 
medium containing an inorganic nitrogen source 
and 0.5% glycerol or glucose as a carbon source. 
If 0.5% fructose is used as a carbon source, in 
place of the above, the bacterium will not grow 
unless any one of a large number of amino acids 
is added to the medium. These amino acids, the 
most efficient of which are glutamic acid, histidine, 
and arginine, are effective in initiating growth in 
concentrations as low as 0.02 mg/20 ml. of me- 
dium, and once growth is started, it continues toa 
maximum, regardless of the amount of amino 
acid added. The organism cannot use these amino 
acids as the sole source of carbon in the medium. 
In an effort to determine whether or not the 
enzymes concerned with the primary stages of 
fructose metabolism were present in the glycerol- 
grown cells, cell-free extracts were made, and the 
enzymes thus isolated were tested. It was found 
that a very active zwischenferment was present, 
so using the reduction of TPN as a criterion of 
enzymatic activity, fructose-6-phosphate, and 
glucose or fructose + ATP were tested. All of 
these substrates, when added to the extract, 
caused a marked reduction of TPN. Compari- 
sons made between adapted and unadapted cells 
showed very little, if any, difference in the rela- 
tive activities of the hexokinases present. It can, 
therefore, be concluded that the metabolic block 
to fructose utilization is not concerned with 
primary phosphorylative reactions. Some possible 
mechanisms of the origin of the block will be dis- 
cussed. 


Formate production in the intact rat. BeRNIce 
FRIEDMANN* AND SIDNEY WEINHOUSE. Lan- 
kenau Hosp. Research Inst. and Inst. for Cancer 
Research, Philadelphia, Pa. 

A method of estimating formate production in 
the intact rat has been developed, which consists 
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in administering a labeled compound by intra- 
peritoneal injection together with a dose of 2 mm 
of unlabeled sodium formate. During the ensuing 
3-6 hours approximately half of the administered 
formate is excreted in the urine. Any metabolic 
formate is ‘trapped’ and excreted withthe ad- 
ministered acid, and the amount arising from the 
labeled carbon can be estimated by assaying the 
excreted formate for its radioactivity. The relia- 
bility of the method is attested by the fact that 
carbon atoms which from earlier studies are known 
or can be. inferred to yield formate, viz., the a 
carbons of glycine, glycolate and glyoxylate, the 
8 carbon of serine and the methyl groups of ace- 
tone, sarcosine and methionine, all yield formate. 
Glycine and glycolate carboxyls, and acetate 
methyl did not yield formate. Formate production 
was particularly high from the methyl groups of 
acetone, sarcosine and methionine, the conversion 
being about 10 times that from the glycine a 
carbon at similar injection levels. In a variation 
of the above procedure, C''-labeled formate was 
administered and approximate estimations of the 
minimal over-all rate of formate production cal- 
culated from the extent of isotopic dilution of the 
excreted formate. Both fed and fasted normal rats 
produced formate at afate estimated at dbout 
30-60 umM/hr/100 gm. of body weight. Formate 
oxidation was very rapid, approximately 80-90 


% of the activity not excreted as formate having 
been excreted as CO, in less than 5 hours. 


Testosterone production in a normal man. Davip 
K. Fukusuima,* Konrap DoBRINER AND T. F. 
GALLAGHER. Sloan-Kettering Inst. for Cancer 
Research, New York City. 

An estimate of the maximum daily testosterone 
production of a normal adult man was made from 
the following experiment. The subject received 
ll mg. of testosterone, stably labelled with deu- 
terium, by slow intravenous infusion for 8 hours. 
Urine collections were made during this time and 
for | hour after cessation of the infusion. The total 
amount of testosterone metabolized was deter- 
mined from the isotopic dilution after addition of 
carrier followed by the isolation of androsterone 
and etiocholanolone in pure form. It was found 
that 37% of the administered testosterone was 
metabolized and excreted during these 9 hours. 
During several control studies this subject ex- 
creted androsterone and etiocholanolone in the 
total amount of approximately 12 mg/24 hours. 
If one assumes that testosterone is continuously 
produced at a steady rate, the percentage re- 
covered during the infusion experiment is a 
measure of daily production. Therefore, this 
subject’s testosterone secretion was approxi- 
mately 30 mg/24 hours. Since hormones other 
than testosterone are metabolized to androsterone 
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and etiocholanolone, this estimate is a maximum 
figure. The fate of the labelled hormone was fol- 
lowed for 48 hours. During the first day 48% was 
excreted and in the following 24 hours 2% was 
excreted as androsterone and etiocholanolone. 


Effect of Dibenamine on response of arterial 
smooth muscle to epinephrine, nor-epinephrine, 
electrical stimulation and anoxia. Roserr F. 
Furcueotr. Pharmacology Dept., Washington 
Univ. School of Medicine, St. Louis, Mo. 
Spirally cut strips of rabbit aorta suspended 

in oxygenated Krebs solution at 37.5° give a 

minimal detectable contraction with concentra- 

tions of epinephrine of the order of 10~°. Sensi- 
tivity to nor-epinephrine is approximately the 
same. Dibenamine (10°) can completely block 
the contractile response to even high concentra- 
tions of epinephrine and nor-epinephrine. After 
Dibenamine, relaxation with epinephrine can fre- 
quently be demonstrated if a state of tonic con- 
traction is first produced by histamine or acetyl- 
choline. No relaxation has been obtained with 
nor-epinephrine under similar conditions. Dibena- 
mine also partially inhibits the contractile re- 
sponse to hitamine. Application of an alternating 
current for about 10 seconds causes a relatively 
fast contraction during current flow, followed after 
cessation of current by a further slower contrac- 
tion and prolonged slow relaxation. The contrac- 
tion after current flow is probably due to the 
liberation of an epinephrine-like substance in 
the artery during electrical stimulation, since 
an alternating current after Dibenamine produces 
only the relatively fast contraction, followed im- 
mediately by a faster relaxation than occurs with- 
out Dibenamine. Contractile response to epineph- 
rine is about 50% lower anaerobically than aero- 
bically with glucose (0.01M) present. Without 
glucose it is over 90% lower, probably because of 
deficient glycolytic energy. Following a period of 
anoxia without glucose, a temporary contraction 
occurs on reintroduction of oxygen. This contrac- 
tion has been attributed to an epinephrine-like 
substance liberated during anoxia, since it does 

not occur with Dibenamine-treated arteries. (A 

grant from the Life Insurance Medical Research 

Fund supported this study.) 


Catabolism of malononitriles in normal and 
tumor-bearing animals. Emery M. Gat,* Fone- 
Han Funa* anp Davip M. GREENBERG. Div. 
of Biochemistry, Univ. of California School of 
Medicine, Berkeley. 

The observation that certain substituted malo- 
nonitriles produce retardation of the growth of 
transplant tumors in mice (J. Am. Chem. Soc. 
73: 502, 1951) led us to investigate the catabolism 
of the nitriles in normal and tumor-bearing ani- 
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mals. The injection of nitriles is followed by an 
increased urinary excretion of thiocyanate, which 
is not quantitative. Variations in the amount of 
thiocyanate excreted are due to differences in 
catabolic pathways rather than to the rate of 
conversion into cyanide. Formation of thio- 
cyanate from cyanide is through the enzyme, 
trans-sulfurase. We have determined the trans- 
sulfurase content of the tissues of various normal 
and tumor-bearing animals in relation to the 
nitriles. The trans-sulfurase activity of tumors 
were found to be much less than that of liver and 
kidney, but by no means insignificant. The ac- 
tivity of the normal liver tissue is unaffected, 
whereas the activity of the hepatoma decreases 
upon continued azo dye administration. Tissues 
of Walker carcinoma-bearing rats showed de- 
crease of trans-sulfurase activity. Daily injec- 
tions with malononitriles for 3 weeks did not af- 
fect the trans-sulfurase activity of the tissues of 
C3HS-bearing mice. Study of kinetics of the 
trans-sulfurase reaction in tissue homogenates 
revealed that the malononitriles do not serve as 
substrates, nor do they inhibit the activity of 
this enzyme or competitively displace cyanide 
as the substrate. The process of detoxication of 
nitriles seems to be mediated by two enzyme sys- 
tems, one responsible for the carbon-carbon bond 
breakage, releasing cyanide, the other, trans- 
sulfurase, converts cyanide into thiocyanate. 


Seasonal variation in toxicity of Demarol in white 
mice. Ropert E. GALLOowAy* AND Emmett B. 
CARMICHAEL. Biochemistry Dept., Med. College 
and School of Dentistry, Univ. of Alabama, 
Birmingham. 

Young adult white mice, weighing 25 gm. or 
more, were used in toxicity studies with Demerol 
hydrochloride (Isonipecaine). A fresh aqueous 
solution was injected intraperitoneally. The mice 
received only a single dose each. The doses varied 
by 5 mg. increments from 75-100 mg/kg. for177 
mice used during the summer months and from 
115-145 mg/kg. for 106 mice during the winter 
months. The smallest dose to cause death was 
75 mg/kg. during the summer months and 115 
mg/kg. during the winter months. The LDs of 
Demarol hydrochloride during the summer months 
seems to be in the range of 80-95 mg/kg. while the 
LDs5o for mice during the winter months seems to 
be about 130-135 mg/kg. 


Absence of correlation between vitamin A alcohol 
in liver and plasma in rats. J. GANGu.Ly,* N. I. 
Krinsky,* AND Harry J. DEVEL, JR. Dept. of 
Biochemistry, Univ. of Southern California, Los 
Angeles. ‘ 

A recent report by Ganguly et al. (Arch. Bio- 
chem. Biophys. In press, Jan. 1952) indicates that 
different specific proteins are involved in the 
transport of vitamin A ester and vitamin A al- 
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cohol in the rat and chicken. Glover et al. (Bio. 
chem. J. 41: 97, 1947) reported that a direct rela. 
tionship obtains between vitamin A alcohol in 
the liver and blood of rats. Experiments were 
carried out on 114 male and 14 female rats which 
were receiving Purina diet or a vitamin A-de. 
ficient diet. The latter group was supplemented 
with vitamin A ester in single doses of 10,000, 
25,000 and 50,000 or 25,000 1u/day for 13 days. The 
rats were sacrificed at least 5 days after the last 
dose of vitamin A supplement and after a 12-hour 
fast. In all samples, vitamin A alcohol and ester 
were separated chromatographically for analysis. 
The alcohol alone was determined in blood and 
both ester and alcohol in the liver. No correla- 
tion could be noted between plasma and liver 
vitamin A alcohol. We believe that the level of 
plasma vitamin A alcohol is maintained by a 
specific protein carried. (Supported by grants 
from The Nutrition Foundation and Procter and 
Gamble Co.). 


Collagen synthesis in tissue cultures. Horace 
W. GERARDE AND Marion JONES (introduced 
by H. A. Marti). Depts. of Biochemistry and 
Bacteriology, College of Medicine, State Univ. 
of Iowa, Iowa City. 

A quantitative roller-tube method was used to 
measure the rates of collagen synthesis in cultures 
of embryonic chick heart, lung and intestine. 
Each culture tube contained an _ accurately 
weighed quantity of tissue fragments (20-40 mg. 
wet weight) explanted on the inner surface of the 
tube in a thin film of chicken plasma. Collagen 
was determined by colorimetric estimation of 
hydroxyproline in acid hydrolysates of protein 
extracted from the tissue by autoclaving. The 
initial quantity of collagen in the culture tubes 
was calculated from the known wet weight of 
tissue and previously established values for 
ug. of collagen/mg. tissue. Following cultivation 
at 37° the contents of 30-40 tubes were pooled, 
dehydrated with acetone, dried to constant weight 
at 108° and analyzed for collagen. Many different 
culture media were tested (proteoses, peptones, 
acid and enzymatic digests of fibrin, amino acid 
solutions, extracts of adult tissues) but a net 
synthesis of collagen was obtained only with an 
extract of embryonic tissue. Collagen production 
was most rapid in lung cultures, which yielded 
an average of 384 wg. from an average initial 58 
ug. of collagen/culture tube after a 10-day cultiva- 
tion period. A threefold increase in collagen was 
obtained with heart, and a doubling with intes- 
tine in 10 days. 


Acyl-coenzyme A deacylase. J. GERGELY, M. P. 
HeLe anp C. V. RAMAKRISHNAN (introduced 
by F. M. Srrone). Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

Green and Beinert (Phosphorus Metabolism, 
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Vol. I, Johns Hopkins Press, 1951) have shown 
that the interaction of the pyruvic and a-keto- 
glutaric oxidases with DPN requires the presence 
of both coenzyme A and an enzymic factor (F). 
F has now been purified from extracts of pig 
heart some 60 times by salt fractionation and 
adsorption on tricalcium phosphate gel. Reduc- 
tion of DPN can be followed spectrophotomet- 
rically when the soluble a-ketoglutaric oxidase of 
Sanadi and Littlefield is supplemented with CoA 
(catalytic amounts) and F. This reaction has been 
used as the basis of a rapid assay system for CoA 
(R. Von Korff). The evidence that F functions 
as a deacylase is threefold. 1) It catalyzes the 
breakdown of succinyl-coenzyme A, as shown by 
the disappearance of the hydroxamic acid reac- 
tion and the liberation of free coenzyme A. 2) 
It will replace arsenate in the breakdown of acetyl 
phosphate catalyzed by transacetylase and CoA. 
3) Transacetylase, arsenate, and coenzyme A 
will bring about the spectrophotometric reduction 
of DPN by the soluble pyruvic oxidase of Jagan- 
nathan and Schweet in the absence of coenzyme A 
deacylase. Whether the same enzyme is involved 
in the deacylation of both acetyl and succinyl CoA 
is still an open question. 


Potassium and effect of pyruvate on fatty acid 
oxidation in vitro. Ropert P. Geyer, ETHEL 
C. BowiE AND JACQUELINE C. Bates (intro- 
duced by F. J. Stare). Dept. of Nutrition, 
Harvard School of Public Health and Dept. of 
Biological Chemistry, Harvard Med. School, 
Boston, Mass. 

Slices of rat liver were incubated with carboxyl- 
labeled octanoic or palmitic acids in media of 
varying potassium concentration. High potas- 
sium concentrations caused a greatly increased 
labeled acetoacetate production from either sub- 
strate without increasing CO, formation. Lith- 
ium behaved similarly to K in this respect. The 
addition of pyruvate in the case of low-K media 
caused a marked reduction in the oxidation of 
palmitic acid, but not of octanoic acid. In the 
case of high-K media, however, pyruvate caused 
a decrease in the oxidation of both fatty acids. 
Studies have also been done with rat kidney 
slices and the results are similar to those ob- 
tained with liver, except that the CO. formation 
as well as acetoacetate production was affected 
by the K concentration of the medium. These 
results with pyruvate show that fatty acid me- 
tabolism is influenced by carbohydrate and sup- 
port earlier findings obtained in vivo in which 
glucose was found to decrease palmitate oxida- 
tion by the rat. 


Crystalline rat liver lactic dehydrogenase. Davip 
M. Grsson, Epwin O. Davisson AND BIMAL 
K. BacnHawatT (introduced by Cart 8. VEst- 
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LING). Dept. of Chemistry, Univ. of Illinois, 

Urbana. 

Isolation and crystallization of rat liver lactic 
dehydrogenase has been achieved through a series 
of low temperature ethanol and ammonium sulfate 
precipitations. Liver was homogenized in 0.5 
M NaCl and then brought to 16% ethanol concen- 
tration by weight at —5° (pH 6.5). After centrifu- 
gation the clear supernatant solution was dialyzed 
against 0.5 m NaCl at 0°. The enzyme was pre- 
cipitated by adding solid ammonium sulfate to 
a concentration of 0.3 gm/ml. The precipitate was 
suspended in water, dialyzed against 0.03 M 
NaCl and then brought at —3° to 4% ethanol, 
ionic strength 0.03, with phosphate buffer (px 
5.8). After centrifugation the enzyme was re- 
covered from the supernatant liquid by bringing 
the ethanol concentration to 30%. The precipi- 
tate was redissolved in phosphate buffer (ionic 
strength 0.05, pH 7.7) and then reprecipitated at 
—8° with 30% ethanol. This step was repeated 
with a final ethanol concentration of 20% at a 
higher enzyme concentration. The final enzyme 
precipitate was extracted several times with 
phosphate buffer to remove certain impurities. 
The residue was dissolved in 1.0 M ammonium 
sulfate at po 7. Crystallization resulted in a very 
concentrated enzyme solution upon introducing 
ammonium sulfate by dialysis. The final crystal- 
line preparation was essentially homogeneous in 
the ultracentrifuge. 


Further studies in fat and carbohydrate metab- 
olism using C'-labeled glycerol. L. I. GrpEz* 
AND M. L. Karnovsky. Dept. of Biological 
Chemistry and Biophysical Lab., Harvard Med. 
School, Boston, Mass. 

An attempt to measure the degree of lipolysis 
that occurs during the absorption of triglycerides 
has been made. Triglycerides labeled in the 
glycerol moiety were administered orally to rats, 
and the expired CO2 counted. By relating the 
total number of counts expired at any given time 
to a reference curve established for free radio- 
glycerol, a measure of lipolysis was provided. 
For tributyrin, it was estimated that from 55-90% 
was split in 2 hours and 100% in 4 hours; for trio- 
lein, from 35-55% was split in 2 hours, and from 
40-100% in 4 hours. The results are based on the 
assumption that free glycerol only is oxidized, 
and the possibility of exchange reactions between 
glycerides and glycerol is not excluded. In another 
series of experiments, animals were despatched 
at different times after the administration of 
radio-glycerol. Blood sugar and liver glycogen 
reached peak activity after 1 hour; at this time 
the amount of liver glycogen derived from glycerol 
was 15-20%, and the fraction of administered 
glycerol converted to glycogen about 5%. The 
liver neutral fat reached peak activity in 30 min- 
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utes and the phosphatides at about 2 hours. The 
activity curves of these components crossed at 
about 90 minutes. The glycerol, fatty acid and 
steroid components of neutral fat, and the glycero- 
phosphoric acid and fatty acid moieties of phos- 
phatide have been individually counted. 


Inhibition of esterase by N-substituted amides. 
ANDREW J. Guarp* AND G. W. Scuwert. Dept. 
of Biochemistry, Duke Univ. School of Medicine, 
Durham, N.C. 

In previous investigations in this laboratory, 
the specific esterase activity of the pancreatic 
proteases has been investigated in detail. The 
reciprocal problem, i.e. whether a typical esterase 
can also hydrolyze substrate analogs containing 
a substituted amide group in place of the ester 
group has been investigated with horse liver 
esterase (prepared by the method of Connors, 
Print, Dounce, anp Storz. J. Biol. Chem. 184: 
29, 1950) and N-methyl and N-ethyl butyramide. 
Neither of these amides is hydrolyzed by liver 
esterase. This result is consistent with the well- 
established observation that specific esters are 
hydrolyzed by the pancreatic proteases at much 
higher rates than are the corresponding amides 
and peptides. Both amides are, however, competi- 
tive inhibitors of liver esterase, the values of Kr 
being about 15 times as large as the values of Ki, 
for the corresponding esters. The inhibition con- 
stants have been determined at 3 temperatures 
between 10° and 35° and the thermodynamic con- 
stants for the inhibition process have been es- 
timated. 


Human serum lipoprotein functions in starva- 
tion lipemia. Witt1am H. Goupwater, J. R. 
SNAVELY, Matcoim L. RANDOLPH AND Roy H. 
TURNER (introduced by W1LLt1AM B. WENDEL). 
Depts. of Medicine and Biophysics, Tulane Univ. 
School of Medicine, New Orleans, La. 
Starvation lipemia has been studied in normal 

male subjects, in an attempt to describe serum: 

lipoprotein mechanisms involved. Increases of 
all whole serum lipids occurred, neutral fat pre- 
dominating on a concentration basis, with con- 
siderable percentage rises also in free cholesterol. 

Quantity ultracentrifugation and subsequent 

chemical analysis of successive levels of the 

centrifugates (J. Clin. Investigation 30: 1071, 

1951) were used to study lipoprotein responses in- 

volved. Lipid changes in the top, or cream, layer 

were generally upward after starvation. Predomi- 
nant were the increases after starvation of all 
lipids at 1.010 specific gravity, in the third level. 

Cholesterol ester and phospholipid decreases in 

the lower half of the centrifugate suggest partici- 

pation of denser lipoproteins in the constitution 

" of lighter complexes. Neutral fat increments in 

lower levels indicate a response to increased fat 
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carriage by denser lipotroteins. The hypothesis 
is proposed that some of the low-density lipid 
complexes function in lipid transport from depots 
to the liver, while those in the denser centrifugate 
levels represent lipids moving from the liver to 
tissues or depots. 


Adaptive enzyme formation in the chick embryo. 
Matcotm W. Gorpon (introduced by Pup 
P. Conen). Dept. of Physiological Chemistry, 
Univ. of Wisconsin, Madison. 

The yolk sacs of 5- to 10-day chick embryos 
were injected with 25-75 mg. adenosine. After 
varying periods of incubation, subsequent to this 
treatment, the eggs were opened and the adeno- 
sine deaminase activity of the whole embryo or 
the embryonic liver was determined by the 
spectrophotometric method of Kalckar. In un- 
treated eggs, adenosine deaminase and xanthine 
oxidase are not demonstrable in the liver until 
some 24-48 hours after hatching, even though the 
former enzyme can be shown in whole embryo 
homogenates as early as the 7th day after laying. 
Following the above treatment, however, consid- 
erable adenosine deaminase activity is present 
in the liver 2-5 days prior to hatching, with the 
increase in adenosine deaminase titer in whole 
homogenates being accounted for by the increase 
in the liver enzyme. Data will be presented 
demonstrating some threefold increased activity 
in the liver following repeated small injections of 
adenosine compared to one large injection. The 
parallelism between this phenomenon and anti- 
body formation as well as the possible significance 
of adaptive enzyme formation in morphogenesis 
will be discussed. 


Isolation of a crystalline protein from milk. 
Wituram G. Gorpon aNd WiiiiamM F. Sen- 
METT.* Eastern Regional Research Lab., Phila- 
delphia, Pa. 

In 1939 Sgrensen and Sgrensen (Compt. rend. 
trav. du lab. Carlsberg, Sér. chim. 23, No. 7) iso- 
lated from milk whey a crystalline protein which 
they designated ‘insoluble substance.’ The pro- 
tein was obtained from the crude 6-lactoglobulin 
fraction. In crystalline form the ‘insoluble sub- 
stance’ appeared identical with 8-lactoglobulin 
but it differed from the latter in its insolubility 
in dilute salt solution (0.1 m NaCl) and in its 
higher tryptophan content. The new protein was 
not characterized further and its presence in whey 
has not been generally recognized. We have suc- 
ceeded in isolating crystalline ‘insoluble sub- 
stance’ along the lines indicated by the Sgrensens 
and have confirmed many of their observations. 
We have found the protein to be electrophoreti- 
cally homogeneous at pH 8.4 (mobility = —4.2 X 
10-5 em?./volt/sec., veronal buffer, ionic strength 
= 0.1). At px 3.3, however, two components are 
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present (mobilities = +5.7 and +7.3, lactate 
buffer, ionic strength = 0.1). 


Isolation and identification of fatty acids in 
milligram quantities as hydroxamic derivatives. 
ALEXANDER GOUREVITCH AND JOSEPH LEIN 
(introduced by W. W. WesteRFELD). Dept. of 
Zoology, Syracuse Univ., Syracuse, N. Y. 
Hydroxamic acid derivatives of fatty: acids are 

prepared by reacting neutral fats or fatty acid 
esters with an alcoholic solution of hydroxylamine 
hydrochloride and methoxide (Lewis. Bioch. J. 
20: 1356, 1926). The hydroxamic acids of greater 
degree of unsaturation are more soluble in aqueous 
methanol than those of lesser degree of unsatura- 
tion. By increasing the water content of aqueous 
methanol, fractions can be precipitated showing a 
progressive increase in unsaturation. Preparation 
and fractionation of these derivatives are carried 
out at room or lower temperatures, thus reducing 
the possibility of autoxidation or isomerization 
of fatty acids. The fractions can be estimated 
quantitatively by measuring light absorption of 
their ferric complexes at 530 my. The different 
hydroxamic acids have the same molar absorption 
(Hitt. Indust. & Eng. Chem. Anal. Ed. 18: 317, 
1946). The qualitative composition of the frac- 
tions is determined by reverse phase paper parti- 
tion chromatography. Paper with affinity for 
nonpolar solvents is prepared by treating filter 
paper with silicone resin (KRITCHEVSKY AND 
TiseLIus. Science 144: 299, 1951). Benzene is 
used as the stationary phase, and aqueous al- 
cohols, saturated with benzene, as the mobile 
phase. After development, paper is spotted with 
ferric chloride solution. The more unsaturated 
derivatives give higher Rr values. The spectro- 
photometric determination and the chromato- 
graphic analysis can be carried out on less than 
100ug. of fatty acid derivative. 


Heme components of cytochromes of horse heart. 
S. Granick. Rockefeller Inst. for Med. Research, 
New York City. 

The heme components of the cytochromes have 
been isolated from acetone-HCl extracts of 200 
lbs. horse heart. (Cytochrome c is presumably not 
extracted.) The Fe of the hemes was removed to 
convert them to their respective porphyrins for 
more ready separation. Porphyrin a, derived from 
cytochrome a, has an HCl no. ~15.5 and is ex- 
tractable from ether with m/15 PO, buffer px 
7.2-7.5. The rhodo type spectrum of this porphyrin 
is due to the presence of a formyl group side chain. 
The formyl group was demonstrated by conversion 
of the porphyrin to the oxime, nitrile, thioacetal 
and dimethyl acetal derivatives which have 
characteristic absorption spectra. A monovinyl 
side chain is also present, as revealed by the ab- 
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sorption spectrum of porphyrin a after its formyl 
group was reduced by Al isopropoxide, or after 
the formyl group was converted to the dimethyl 
acetal. Reduction with Pd + Hp» of the vinyl 
group resulted in the expected 4 mu shift to the 
blue of the absorption bands of the porphyrin thus 
supporting the presence of one vinyl side chain. 
Titration of porphyrin a revealed 3 weakly acidic 
groups, presumably all carboxyl. Insertion of 
iron into porphyrin a forms a reconstructed heme 
a from whose iron content a molecular weight of 
~940 is estimated. Analyses indicate porphyrin a 
to possess some 19 C atoms more than protoheme; 
these C atoms are not present in a group in ester 
linkage. In addition to porphyrin a and proto- 
porphyrin several other porphyrins have been 
found. From the mixture of porphyrins having 
an HCl no. below 2, five porphyrins have been 
isolated by counter current distribution and 
crystallized. One has been identified as hemato- 
porphyrin, another possesses one hydroxyethyl 
side chain, and another contains a single vinyl 
side chain. 


Attempts to prevent or reduce radiation injury 
by pharmacological means. JoHn L. Gray,* 
EuizaBETH J. MouLpEN,* JoHN T. TEw* AND 
H. JENSEN. Army Med. Research Lab., Fort 
Knoz, Ky. 

A protective effect of Pitressin and epinephrine 
against local x-irradiation injury of the leg of 
the rat has been demonstrated by Pendergrass 
and associates (personal communication). Ex- 
tending these observations a study was made of 
the possible protective effect of these agents 
against total body x-irradiation. Male, Sprague- 
Dawley rats (220-290 gm.) were irradiated in 
pairs, one untreated animal serving as control 
and the other receiving either 5 units of Pitressin 
or 0.2 mg. of epinephrine intraperitoneally at 
varying intervals before or after x-irradiation 
(880r). Survival rates apparently were increased 
significantly by pre-irradiation injection of pitres- 
sin at 5, 20 or 40 minutes prior to exposure. Pitres- 
sin given postirradiation produced no significant 
protection. Epinephrine injection at 5 or 20 
minutes before irradiation appeared to afford 
definite protection. The protective effect of these 
principles may be due to their property of pro- 
ducing a temporary tissue anoxia. The possible 
significance of the amount of oxygen in the tissue 
to radiation effects was further investigated by 
studying the possible protective effect of other 
vasoconstrictive agents and of various methemo- 
globin producing substances. The possible mech- 
anisms of the ameliorating influence of these 
compounds and the correlation between degree 
of methemoglohin formation and _ protection 
against radiation injury will be discussed. 
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Activation of acetate, acetoacetate and fatty 
acids in soluble extracts of pig heart. D. E. 
GREEN, H. Bernert,* D. Gotpman,* R. Von 
Korrr* anp S. Mir.* Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

The fractionation, purification and assay of 
the enzymes involved in the activation of acetate, 
acetoacetate (8-ketoacids) and fatty acids will 
be described. ATP (ADP), CoA and magnesium 
ions are essential components of these systems. 
Evidence will be presented bearing on the fol- 
lowing reactions currently postulated: 1) phos- 
phorylation of CoA by ATP (Lynen, Green); 
2) interaction of phosphoryl CoA with acetate, 
acetoacetate and butyrate; 3) conversion of 
acetoacetyl CoA to 2 molecules of acetyl CoA 
(Lynen, Lipmann); 4) conversion of butyroacetyl 
CoA to 1 molecule of acetyl CoA and 1 molecule 
of butyryl CoA; and finally 5) oxidation of butyryl 
CoA to acetoacetyl CoA. 


An electrotitrimetric method for measuring the 
enzymatic hydrolysis of ATP. Irnvinc GREEN 
AND Rosert G. ParrisH (introduced by W.F., 
H. M. Mommaerrts). Dept. of Biochemistry 
Duke Univ. School of Medicine, Durham, N.C. 
In the hydrolysis of ATP to ADP by myosin- 

ATPase, phosphoric acid is produced. By the 

stepwise addition of standardized base, it is pos- 

sible to maintain the initially adjusted px con- 
stant throughout the reaction, thereby deter- 
mining the amount of base used as a function of 
time. In order to express this in terms of moles of 
phosphate produced, it is necessary to know the 
relationship between the latter and the number of 
equivalents of base utilized. Since this relation- 
ship is a complex function of pH and ionic com- 
position of the reaction medium, a comprehensive 
study has been undertaken to determine its de- 
pendency upon the concentration of various ions 
throughout the pH range 6-10. Alberty et al. 

(J. Biol. Chem. 193: 425, 1951) have developed an 

equation which gives the valence of the reaction 

ATP to ADP plus P as a function of the pH and 

of the pK’s of ATP, ADP and phosphoric acid, 

determined by them in 0.15 m NaCl. This valence 
plotted against px gives a typical sigmoid titra- 
tion curve. In the neighborhood of px 9, one 
equivalent of acid appears/mole of phosphate 
produced, whereas below px 6 no acidification 
occurs. In the present work, the acid produced 
and the phosphate liberated were determined 
analytically in the same samples. The ratios thus 
obtained, when plotted against px, also yielded 

sigmoid curves between the same limits (0-1 

equivalent of acid) from px 6.5-9.0, but these 

curves are considerably displaced toward the 
alkaline side, with respect to Alberty’s curve. 

This indicates that various interactions among 


FEDERATION PROCEEDINGS 








Volume 11 


ATP, ADP, phosphoric acid and other ions can 
significantly alter the effective pK’s of the above 
components of the reaction. The data so obtained 
permit the determination of the enzymic hydroly- 
sis of ATP by titration with standard base to 
keep the pH constant. The method has been 
developed in order to reinvestigate the acto- 
myosin-ATPase system, and a number of results 
will be presented. 


Further purification and chemistry of coenzyme A. 
J. D. Grecory (introduced by G. D. Novett), 
Biochemical Research Lab., Massachusetts General 
Hosp., Dept. of Biological Chemistry, Harvard 
Med. School, Boston, Mass. 

During the isolation of coenzyme A (CoA), a 
puzzling problem was the high sulfur content of 
some 60-80% pure preparations, amounting to 
nearly 2 sulfurs/pantothenic acid. On paper 
chromatography of acid hydrolysates, 2 sulfur 
compounds appeared, one identified as 2-mer- 
captoethylamine disulfide and the other as a 
mixed disulfide of cysteine and 2-mercaptoethyl- 
amine. In view of the identification by Snell and 
his group of N-pantothenyl] 2-mercaptoethylamine 
(Lactobacillus bulgaricus factor, pantetheine) as 
a component of CoA, the large proportion of 
cysteine found in some preparations was now 
concluded to be a contaminant which had been 
linked to reduced CoA through formation of a 
disulfide bridge by simultaneous oxidation during 
isolation. Separation of the cross-linked cysteine 
from CoA was obtained by including a reduction 
step in the prufication procedure. Starting with 
CoA of 20% purity or better, reduction with zinc 
and hydrochloric acid was followed by precipita- 
tion of the mercury salt. This was decomposed 
with hydrogen sulfide and the CoA adsorbed on 
Duolite CS-100 resin from .2N hydrochloric acid 
solution. Elution with water and freeze-drying 
gave a nearly pure product in 15% yield. This 
assayed 360-400 u/mg. (estimated for pure CoA, 
413 u/mg.), with the following analytical data: 
pantothenic acid 26.8% and ratios to this of 
adenine 1.05, total phosphorus 2.83, monoesterase- 
labile phosphorus 0.96, and sulfur 1.07. Theory 
for molecular weight of 767 (pantothenic acid, 
2-mercaptoethylamine, adenosine, 3 phosphorus, 
minus 5 waters) is pantothenic acid 28.6%. 


Further studies in citrulline biosynthesis. SaN- 
TIAGO GrRIsOLIA* AND Puiuip P. CoHEn. Dept. 
of Physiological Chemistry, Univ. of Wisconsin, 
Madison. 

We have shown previously 2 main steps in the 
enzymatic synthesis of citrulline from ornithine 
in the presence of carbamylglutamate. The en- 
zymatically formed carbamylglutamate deriva- 
tive (compound X) decomposes rapidly (t} at 
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38°, pH 7.3, 46.2 minutes). Earlier attempts to 
separate compound X from the components of 
incubation mixtures using several methods met 
with relatively little success. Best results were 
obtained with paper chromatography at 2° using 
60% isopropyl alcohol. Efforts recently have been 
directed toward finding optimum conditions both 
for maximum accumulation and isolation of com- 
pound X. Using these conditions compound X 
separates in good yields by fractionation with 
barium and alcohol. Total purification or struc- 
tural identification has not been achieved as yet. 
However preparations practically free of nucleo- 
tides, ammonia and inorganic phosphate have 
been obtained which upon acid hydrolysis lib- 
erated a mole of inorganic phosphate/mole of 
compound X. Enzyme complexes I and II have 
been only partially purified; however preparations 
of enzyme II free of enzyme I can condense com- 
pound X and ornithine to form citrulline at the 
rate of 2000 um/mg. nitrogen/hour at 38°. There 
appears to be at least 50 times more activity for 
enzyme II than for enzyme I in liver. As a conse- 
quence there is no accumulation of compound X 
in crude enzymatic mixtures catalyzing the over- 
all reaction ornithine — citrulline. Under suit- 
able conditions 50 uM of citrulline can be synthe- 
sized/um of carbamylglutamate. 


Interaction of salts with protein crystals. M. L. 
Groves,* N. J. Hipr* anp T. L. McMEEKIN. 
Eastern Regional Research Lab., Philadelphia, Pa. 
Protein crystals are permeable to small mole- 

cules such as salts and organic substances. It has 

been assumed that the liquid of crystallization 
is composed of 2 kinds of water; thus, water which 

is bound to the protein and is not available as a 

solvent (‘bound water’), and water through 

which ions diffuse freely and which has the same 
composition as the suspending liquid. (PERuTz, 

M. F. Tr. Faraday Soc. XLII B: 187. 1946). Com- 

position studies on large single §-lactoglobulin 

crystals suspended in varying concentrations of 
ammonium sulfate show that about 0.2 gm. of 
ammonium sulfate is associated with 1 gm. of 
protein irrespective of the concentration of am- 
monium sulfate in the suspending liquid. In 
saturated solutions of lithium salts the uptakes 
of lithium salts by £B-lactoglobulin crystals is 
even greater than of ammonium sulfate and lead 
to negative values for the ‘bound water’ or protein 
hydration. These findings may be interpreted as 
indicating that the salt ions combine with the 
protein rather than diffuse into the water of 
crystallization. Crystal densities calculated from 
specific volumes are consistent with the idea that 
salts combine with the protein rather than diffuse 
into the water of crystallization. The salt uptake 
of hemoglobin and chymotrypsin-DFP crystals 
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differs from that of 6-lactoglobulin in that the 
uptake of ammonium sulfate varies with the 
concentration of the suspending medium indi- 
cating that these protein crystals have less 
affinity for ammonium sulfate than does 8-lacto- 
globulin. 


Gluconate phosphorylation in yeast extracts. 
ARMAND J. GUARINO (introduced by H. N. 
CHRISTENSEN). Dept. of Biochemistry and Nutri- 
tion, Tufts College Med. School, Boston, Mass. 
Cell-free extracts of bakers’ and brewers’ yeast 

contain an enzyme which catalyzes the phos- 

phorylation of gluconate by added adenosine 
triphosphate. The conversion of acid-labile (ATP) 
phosphate to acid-stable (ester) phosphate cor- 
responded well with the formation of a substance 
reactive as 6-phosphogluconate in an enzymatic 
assay system. The product has also been identified 
as 6-phosphogluconate by its behavior on paper 
chromatograms. The enzyme has been purified 
8-fold and is free of ATPase, but contains myo- 
kinase and some hexokinase. Control experiments 
show that yeast hexokinase does not catalyze this 
reaction. The enzyme is magnesium-activated 
and is optimally active at pH 7.2. Michaelis con- 

stants for Mg**, gluconate and ATP are 1.68 X 

10-3 m, 1.74 X 10° Mm, and 2.0 X 10-4 o, respec- 

tively. 


Effect of certain B-complex vitamin deficiencies 
upon lipogenesis. K. GUGGENHEIM* AND R. E. 
Ouson. Dept. of Nutrition, Harvard School of 
Public Health, Boston, Mass. 

Thiamin, pantothenic acid, biotin and choline 
deficiencies were produced in young male rats. 
Experimental animals with pair-fed and ad libi- 
tum-fed controls were given 0.1 mmM/day/100 gm. 
body weight radioactive carboxyl] labeled acetate 
mixed in their food over a period of 3 days. At 
the end of this time the animals were sacrificed, 
and their liver cholesterol and fatty acids isolated 
and counted for radioactivity. Although sig- 
nificant variations in total incorporation of radio- 
carbon into liver lipids in these experiments were 
found, it was of interest that the specific activity 
(cpm/mg.) of both fatty acids and cholesterol 
remained markedly constant in all groups. In the 
normal ad libitum-fed controls about 2% of the 
total radioactivity given was incorporated into 
the fatty acids and about 0.3% into cholesterol. 
In thiamin and pantothenate deficiency only 1% 
was incorporated into the fatty acids and 0.2% 
into cholesterol. In biotin deficiency the in- 
corporation into the fatty acids was not sig- 
nificantly different from normal, although in- 
corporation into cholesterol was significantly less. 
Pair-fed controls behaved like the deficient 
groups. In choline deficiency, however, 6% was 
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incorporated into the liver fatty acids. Incorpora- 
tion into liver cholesterol in these animals was 
not changed from normal. These results support 
the view that lipogenesis per se is not specifically 
altered in these deficiencies. 


Imidazole complexes with copper and zinc ions. 
F. R. N. Gurp,* J. T. Epsaui, G. FeusenFreip* 
AND D. 8. Goopman.* Univ. Lab. of Physical 
Chemistry Related to Medicine and Public Health, 
Harvard Univ., Cambridge, Mass. 

Imidazole complexes with copper and zinc ions 
have been studied because of the importance of 
the imidazole group of the histidine residues in 
proteins for the binding of metallic ions (GuRp 
AND GoopMAN. J. Am. Chem. Soc. In press; also 
C. Tanrorp, ibid). The interactions were meas- 
ured by the changes in pH observed on the addi- 
tion of cupric nitrate or zine nitrate to mixtures 
of imidazolium nitrate and sodium hydroxide in 
solutions of sodium nitrate (total ionic strength 
0.16). The results were analyzed by a method sug- 
gested to us by G. Scatchard (compare Ann. 
New York Acad. Sc. 51: 660, 1949). Both cupric 
and zine ions were found to bind 4 molecules of 
imidazole. Tentative consecutive association con- 
stants, expressed as log k values, were for copper 
at 4.5°: 4.58, 3.76, 3.14, 2.18, respectively; and for 


zine at 4.5°: 2.76, 2.38, 2.40, 2.22, respectively. 
The intrinsic logarithmic constants, corrected 
for statistical factors, are for copper: 3.98, 3.58, 
3.32, 2.78, respectively; and for zinc: 2.16, 2.20, 
2.58, 2.82, respectively. The magnitudes of the 


consecutive constants, their dependence on 
temperature, and the more rapid decrease in the 
successive values with copper than with zinc are 
similar to the findings of Bjerrum for the am- 
monia complexes. The cupric-imidazole complexes 
show, not only strong absorption in the visible 
near 6000 A, but also strong ultraviolet absorp- 
tion in the neighborhood of 2800 A; the latter is 
not observed in complexes of copper with am- 
monia or amino groups. 


Ultraviolet spectroscopy of renin. Erwin Haas, 
HILDEGARD LAMFROM* AND Harry GOLDBLATT.* 
Inst. for Med. Research, Cedars of Lebanon Hosp., 
Los Angeles, Calif. 

By means of a new isolation procedure, we have 
succeeded in producing a highly purified prepara- 
tion of renin. Renin obtained by this procedure 
has been purified 56,000 times, as indicated by its 
biological potency. It has not as yet been crystal- 
lized and, at the present time, should be con- 
sidered as a ‘renin-protein complex.’ This highly 
active preparation has been investigated by vari- 
ous methods, including ultraviolet spectroscopy, 
in an attempt to obtain some information about 
the chemical nature of renin. The results of this 
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study indicate that the renin protein complex can 
exist in 3 distinct configurations and that, under 
controlled experimental conditions, a reversible 
transformation from 1 configuration into the 
others can be induced. These 3 configurations 
which will be referred to as the a, 8, and y forms 
of the renin protein complex, can be distinguished 
by pronounced differences in their ultraviolet 
absorption and by differences in their reaction 
kinetics, such as reaction order and velocity of 
transformation. The molecular rearrangement, 
reflected in the formation of the 3 configurations, 
seems to be a specific property of the renin protein 
complex which is not shared by other proteins 
extracted from kidney tissue and which can not 
be induced in other proteolytic enzymes such as 
pepsin, trypsin and chymotrypsin. In the a 
configuration, the ultraviolet spectrum of the 
renin protein complex coincides with that of other 
crystallized enzyme proteins. With the formation 
of the 6 and y configuration, the light absorption 
increases far beyond the range to be expected on 
the basis of the tyrosine and tryptophan content 
of the renin protein complex. 


Model reactions of phosphorus-containing enzyme 
inactivators. BRENNIE E. Hackiey, JR.* AND 
THEODOR WAGNER-JAUREGG. Medicinal Chem- 
istry Branch, Chemical Corps Med. Lab., Army 
Chemical Center, Md. 

In continuation of our studies on the reactions 
of DFP and related substances with phenols 
and polyphenols (JANDORF, WAGNER-JAUREGG, 
O’NEILL AND Stoitsera. J. Am. Chem. Soc. In 
press) we have found, using the Warburg tech- 
nique for the determination of acid produced, that 
more complex natural derivatives of catechol, 
namely d-catechin, l-epicatechin and caffeic acid 
have the same reactivity as catechol itself; chloro- 
genic acid is somewhat more reactive. Gallic acid 
esters and amides react more rapidly with DFP 
than does the free acid. Maltol and kojic acid 
react slowly, pyridoxal and 3-hydroxypyridine 
more rapidly than does phenol, but less rapidly 
than catechol. Histidine, carnosine and imidazole 
(but not 2-methylimidazole, arginine, lysine or 
proline) accelerate the hydrolysis of DFP with- 
out the formation of a stable phosphorylated reac- 
tion product. Benzimidazole is only slightly ef- 
fective. Diisopropylphosphorylated imidazole was 
obtained by treatment of a chloroform solution 
of imidazole with the chloro analog of DFP; the 
reaction product is readily hydrolyzed in water 
at room temperature, analogous to the formation 
of imidazole benzoate from 1-benzoylimidazole by 
exposure to humid air. The possibility of imidazole 
derivatives being catalysts of phosphorylation 
by DFP is under investigation. All of the reac- 
tions described here are considerably less rapid 
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than the reaction between DFP and cholinesterase 
or chymotrypsin. The relation of our findings to 
current views concerning the nature of the active 
group in cholinesterase and chymotrypsin will be 
discussed. 


Effects of estradiol on human endometrium and 
placenta in vitro. Dwain D. HaGERMAN* AND 
CLaupDE A. VILLEE. Depts. of Biological Chem- 
istry and Obstetrics, Harvard Med. School, Boston, 
Mass. 

Tissue slices were prepared of normal human 
endometrium obtained at hysterectomy per- 
formed for reasons other than endometrial pathol- 
ogy and of human placenta obtained at normal 
parturition. These were incubated in Warburg 
vessels at 37.5°C. with an oxygen atmosphere in 
a Ringer-phosphate buffer containing 100 mg.% 
glucose plus, in some experiments, 10 mm/I. 
pyruvate. In general agreement with the results 
of animal experiments, 1-2 ug. of estradiol/ml. 
incubation medium produced a 9-40% stimula- 
tion of oxygen uptake in endometrium; the de- 
gree of stimulation varied with the amount of 
endometrial regrowth subsequent to menstrua- 
tion. Estradiol increased the Qo, of term placenta 
25% over control values. Estradiol increased gly- 
cogenolysis, glycolysis and pyruvate utilization 
by placenta but its effects on glycogenolysis and 
glycolysis by endometrium were variable and 
depended on the period in the menstrual cycle 
plus other, as yet unknown, factors. At com- 
parable levels, cholesterol had no effect on oxygen 
uptake, glycogenolysis, glycolysis, or lactate 
production in placenta. At levels above 4 ug. 
estradiol/ml. incubation medium there was a 
decrease in oxygen consumption and marked in- 
creases in glycolysis, glycogenolysis and lactate 
production by endometrium. Similar studies with 
estriol, estrone and progesterone are underway. 


Observations concerning growth factors required 
by the Donovan Body (D. granulomatis). W. 


KNowLToN Hatut AND Rosert B. Drenst.* 
Depts. of Biochemistry and Microbiology, Med. 
College of Georgia, Augusta. 

Furhter investigation of the growth factors 
found in egg yolk, required by the Donovan Body, 
indicates that the factor or factors are associated 
with the protein of the yolk. On separation of the 
yolk the activity was in the lipovitellin fraction. 
On removal of the lipid from the protein with 
alcohol-ether the growth promoting activity was 
retained by the vitellin. Livetin, lipovitellenin 
and phosphovitin preparations on assay were 
found to contain variable but considerably lower 
activity than the vitellin fraction. Digestion of 
the yolk protein with pepsin or trypsin, or mild 
hydrolysis with acid or alkali resulted in a loss of 
growth promoting activity of the protein. The 
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growth promoting factor appears to be a conju- 
gated compound associated with or a part of the 
protein, which loses its activity on hydrolysis. 


Hematological effects of certain 2,4-diamino- 
pyrimidine antagonists of folic acid. LEONARD 
HamMILTON,* FREDERICK 8S. Pui.ips,* DONALD 
A. CLARKE,* STEPHEN S. STERNBERG* AND 
Georce H. Hitcuines. Sloan-Kettering Inst. 
for Cancer Research, New York City and Well- 
come Research Labs., Tuckahoe, N. Y. 

Recently 2,4-diaminopyrimidines have been 
found to be competitive antagonists of folic acid 
(PGA) for Lactobacillus casei (Hitchings et al. 
J. Biol. Chem. 174: 765, 1948). In this respect they 
resemble 4-amino analogs of PGA. Previous 
studies have also shown that 4-amino analogs of 
PGA produce pathological changes in mammals 
similar morphologically to those associated with 
PGA deficiency (Philips et al. Ann. New York 
Acad. Sci. 52: 1349, 1950). The 2,4-diamino- 
pyrimidines have shown considerable biological 
specificity associated with slight changes in fine 
chemical structure. Among the most active com- 
petitive inhibitors of citrovorum factor in Leu- 
conostoc citrovorum are the 5-phenylpyrimidines. 
It was therefore of interest to determine whether 
a representative of this group acted as a PGA 
antagonist for hematopoietic tissue. The hemato- 
logical alterations induced by 2,4-diamino-5- 
(3’,4’-dichlorophenyl)-6-methyl pyrimidine re- 
semble those caused by 4-amino-PGA in rats and 
dogs: leucopenia, reticulopenia, hypoplasia of 
bone marrow in rats, and, in dog marrow, ‘mega- 
loblatic’ transformation of nucleated erythroid 
elements with analogous changes in the nuclear 
chromatin of myeloid cells. Chromosomal aberra- 
tions were also frequent in dog marrow. This 
pyrimidine also produced degenerative changes 
in the intestinal epithelium of dogs and rats 
similar to those caused by 4-amino-PGA. Fol- 
lowing the administration of 2,4-diamino-5-p- 
cholorpheny]-6-ethylpyrimidine in dogs identical 
alterations in the marrow were observed. 


Formation of proline from ornithine, citrulline 
or arginine. Paut B. Hamiiron. Dept. of Bio- 
chemistry, Alfred I. duPont Inst. of Nemours 
Fndn., Wilmington, Del. 

Suitable conditions can be selected so that 
reaction of nitrosyl chloride with ornithine, citrul- 
line or arginine will affect displacement of the 
a-amino group by a chlorine atom, while the 6- 
amino, 6-carbamido or 6-guanido groups, respec- 
tively, remain relatively intact. a-chloro-5-amino, 
a-chloro-é-carbamido, and a-chloro-d-guanido-n- 
valeric acid have been prepared in 75, 20 and 75% 
yields (approximately) from the respective a- 
amino acid. a-chloro-5-amino-n-valeric acid elim- 
inates HCl in weakly acidic, neutral or alkaline 
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solution to yield proline. Heated in vacuo to 165° 
in a sublimation apparatus it yields 3-chloro-2- 
piperidone (30% which sublimes and proline (70%) 
which does not sublime. On alkaline hydrolysis, 
the piperidone ring opens, HCl is eliminated and 
proline is formed. «-chloro-5-carbamido-n-valeric 
acid rapidly forms proline, ammonia and CO, 
on alkaline hydrolysis. a-chloro-5-guanido-n- 
valieric acid is almost quantitatively converted 
to a-hydroxy-5-guanido-n-valeric (argininic) acid 
on refluxing with water. In alkaline solution, N- 
guanyl proline is formed and this breaks down 
further on alkaline hydrolysis to yield urea and 
proline. (The author acknowledges with grateful 
thanks much valuable help from Priscilla J. Ortiz 
and Roberta J. Anderson.) 


Interrelation of thiamine and pyridoxine in Nezro- 
Spora. DANIEL L. Harris (introduced by FRANK- 
tin C. McLean). Dept. of Physiology, Univ. of 
Chicago, Chicago, Ill. 

All available pyridoxineless mutants of Neuro- 
spora sitophila and N. crassa grow better at limit- 
ing pyridoxine concentrations if thiamine is added 
to the basal medium. Equal stimulation can be 
obtained by a mixture of both halves of thiamine. 
The pyrimidine half alone gives partial stimula- 
tion. The thiazole half alone has no activity. 
Pyridoxine severely inhibits the growth of several 
mutants requiring both halves of thiamine for 
optimal growth, when these are the source of 
thiamine in the basal medium. They are not in- 
hibited if thiamine itself is the source. The inhibi- 
tion is overcome by the addition of the pyrimidine 
half, but is increased by addition of the thiazole 
half. Similar inhibitions are shown by a variety 
of pyridine compounds resembling Be, including 
a number having anti-B, activity in Neurospora. 
These and other data to be presented suggest that 
pyridoxine and other compounds compete with 
the pyrimidine for the site on some enzyme, pos- 
sibly the enzyme which synthesizes thiamin from 
the pyrimidine and thiazole moieties. They sug- 
gest further that pyridoxine may actually be 
coupled with the thiazole to form an inactive and 
possibly inhibitory compound. (This work was 
supported in part by grants from the U.S. Public 
Health Service and the Wallace C. and Clara M. 
Abbott Memorial Fund. I am indebted to Merck 
and Co., Eli Lilly and Co., Lederle Labs., Na- 
tional Drug. Co., Drs. R. M. Mariella and S. M. 
McElwain for generous gifts of some of the com- 
pounds above.) 


Reactions of acetyl phosphate catalyzed by 3- 
phosphoglyceraldehyde dehydrogenase. JANE 
Hartine* anp SrpNEY VEuicK. Dept. of Bio- 
chemistry, Washington Univ., St. Louis, Mo. 

In the presence of inorganic phosphate and 
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DPN, crystalline 3-phosphoglyceraldehyde de. 
hydrogenase from rabbit muscle catalyzes the 
oxidation of acetaldehyde to acetyl phosphate. 
(Federation Proc. 10: 195, 1951) Four additional 
reactions of acetyl phosphate and the dehydro. 
genase have been studied. /) The enzyme catalyzes 
the exchange of the phosphate of acetyl phosphate 
and radioactive inorganic phosphate. The reaction 
is slow in the absence of cysteine. No exchange 
occurs when the DPN bound to the enzyme is 
removed with charcoal. Although bound DPN 
is required the exchange rate is many times faster 
than the oxidation or reduction of DPN. 2) The 
dehydrogenase accelerates the disappearance of 
acetyl phosphate in the presence of arsenate. 
This arsenolysis is inhibited by inorganic phos- 
phate. 3) The dehydrogenase can function as a 
transacetylase. The formation of acetyl-CoA 
resulting from the incubation of the dehydrogen- 
ase, acetyl phosphage, Coenzyme A, and gluta- 
thione has been verified by coupling this reaction 
with two other enzyme systems known to require 
acetyl-CoA: a) the acetylation of sulfanilamide 
by pigeon liver enzyme, and b) the formation of 
citrate by condensing enzyme and oxalacetate. 
The rates of the acetylation and the condensation 
are a function of the Coenzyme A concentration. 
4) Glyceraldehydephosphate dehydrogenase, with- 
out added Coenzyme A, can also transfer the 
acetyl group from acetyl phosphate to glutathione 
to form a product with the properties of S-acetyl- 
glutathione. The four reactions studied are com- 
patible with the theory that an ‘acyl-enzyme’ 
complex occurs as the intermediate. The oxidation 
of acetaldehyde and glyceraldehyde in the absence 
of added phosphate is consistent wit this mech- 
anism. 


Sugar transformations in leaves of Canna indica. 
W. Z. Hassip anp E. W. Purnam.* Div. of 
Plant Biochemistry, Univ. of California, Berkeley. 
C-labeled glucose, fructose and sucrose of 

high specific activity (40 uC/mg.) were infiltrated 

into discs from leaves of Canna indica and the 
transformation of each of these sugars into other 
compounds was studied. When C-glucose was 
infiltrated, the relative specific activity of this 
sugar steadily decreased, whereas that of the 
sucrose increased. No measurable activity could 
be detected in the free fructose. However, when 
the sucrose was hydrolyzed to its two mono- 
saccharide constituents, the activity of the 
fructose was approximately equal to that of the 
glucose. Similarly infiltration of C"-fructose 
caused a decrease in the initial high relative 
specific activity of this sugar and was accom- 
panied by a progressive increase of the specific 
activity of sucrose. The activity of the free glucose 
was too low to be determined; but again, the ac- 
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tivity in the glucose and fructose constituents of 
the sucrose was approximately equal. The chro- 
matograms indicated the presence of organic 
phosphates, probably hexosephosphates, which 
gradually disappeared as time progressed. The 
fact that no radioactive free fructose could be 
detected when C"-labeled glucose was infiltrated, 
but that the glucose and fructose in the sucrose 
contained equal activity, indicates that the 
disaccharide is not formed by a mechanism in- 
volving the combination of glucose-1-phosphate 
and free fructose, as in the case of the enzyme 
form P. saccharophila. When C-labeled sucrose 
was infiltrated, there was an immediate hydroly- 
sis of the disaccharide, presumably extracellular, 
as there was no decrease in the sucrose concen- 
tration of the tissue. 


Further observations on potassium and carbo- 
hydrate metabolism. A. Barrp HAstTINGs, 
CHING-TSENG TENG,* Frances B. NEsBETT* 
AND ALBERT E. ReEeNowp.* Dept. of Biological 
Chemistry, Harvard Med. School, Boston, Mass. 
Previous observations have shown that normal 

rat liver slices, incubated in medium (A), con- 

taining as cations K = 110, Mg = 20, Ca = 10 

mM/liter, converted more glucose and pyruvate 

to glycogen than occurred in a medium (B), 

with K = 40, Na = 70 mm /liter (divalent cations 

remaining the same). Furthermore, glucose uptake 

was less in medium (B) than in medium (A), 

and glucose formation was greater in medium 

(B) than in medium (A). Analysis of the normal 

liver tissue at the end of incubation in medium 

(B) has shown that the calculated intracellular 

potassium concentration is about 30% below 

normal. These changes in carbohydrate me- 
tabolism are qualitatively and quantitatively 
similar to those observed in livers from diabetic 
animals studied with the same techniques. Ex- 
periments have therefore been performed to deter- 
mine whether insulin, added in vitro, would have 
any effect on carbohydrate metabolism of normal 
tissue incubated in the moderately low potassium 
medium (B). (Insulin added in vitro to normal 
liver in medium (A) had no appreciable effect, 
whereas its addition to diabetic tissue restored 
glucose uptake and glucose output to essentially 
normal values.) The results of our recent experi- 
ments on normal livers have shown that under the 
conditions specified, insulin had the following 
effects: a) glycogen synthesized was increased 

50%, b) glucose uptake was increased 40%, and 

c) glucose output was decreased slightly, 10%. 

Comparable experiments are being carried out on 

livers from adrenalectomized rats with results 

that are in general opposite to those found for 
diabetic livers. 
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Linkage of cystine in proteins. Fet1x Havrow1tTz 
AND MARGARET KENNEDY.* Dept. of Chemistry, 
Indiana Univ., Bloomington, Ind. 

In order to evaluate the role of cystine mole- 
cules as bridges between the peptide chains of a 
protein molecule, or as bridges between the sub- 
units of a protein molecule, bovine serum albumin 
and y-globulin, edestin and ovalbumin were dis- 
solved in 1.0 N-sodium thioglycolate at px 8.5. 
From none of the proteins was cysteine split off. 
Hence none of them contains the residue 
—NH-CH(CH:2SSCH2- CHNH2:COOH)CO— in 
which one half of the cystine molecule is free. 
From the intensity of light scattering of solutions 
of the proteins in thioglycolate and glycolate at 
pH 8.5, their average molecular weights were 
calculated. The values found for edestin, y- 
globulin and serum albumin in glycolate were 
approximately 300,000, 200,000 and 100,000 re- 
spectively. In thioglycolate the molecular weight 
of edestin was 300,000, that of y-globulin 120,000, 
while the turbidity of serum albumin solutions 
increased continually owing to the formation of 
micelles with a weight of several millions. Con- 
clusion: All cystine residues in the examined 
proteins are bound by both halves of the cystine 
molecule. The dithio bridges thus formed are 
essential for the native state of the serum albumin 
molecules; they link together subunits of the 
y-globulin molecule; however, their cleavage in 
edestin does not change the size of the edestin 
molecule. (Support of this work by the American 
Cancer Society upon recommendation of the 
Committee on Growth, and by the U. S. Public 
Health Service, is gratefully acknowledged.) 


Enzymatic conversion of barbituric acid to urea 
and malonic acid. Osamu Hayaisui (introduced 
by ArTHUR KornBERG). Natl. Insts. of Health, 
Bethesda, Md. 

The metabolism of uracil and thymine by adap- 
tive enzymes purified from Mycobacteria and 
Corynebacteria has been shown to involve oxida- 
tion at carbon 4 to yield barbituric acid from uracil 
and 5-methylbarbituric acid from thymine (Ha- 
yAIsH1, O. anp A. Kornsera. J. Am. Chem. Soc. 
73: 2975, 1951). Studies of the further metabolism 
of barbituric acid have led to the isolation of 
an enzyme from uracil-adapied cells which carries 
out the following reaction: barbituric acid + 
2 HO — urea + malonic acid. The enzyme was 
purified from extracts of alumina-ground cells 
by protamine fractionation and anion-exchange 
chromatography. Urease in the crude prepara- 
tions converted the urea to ammonia and CO, 
but this enzyme was absent in the purified prepa- 
rations. Malonic acid was obtained in crystalline 
form in 90% of the theoretical yield by evapora- 
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tion of ether extracts of the acidified incubation 
mixture and subsequent purification by vacuum 
sublimation. Melting point, analytic data and 
qualitative tests established identity with an 
authentic sample of malonic acid. The 5-methyl- 
barbituric acid was not attacked by the crude or 
purified enzyme preparations although it was 
actively metabolized by thymine-adapted cells. 


Enzymatic conversion of desoxycorticosterone to 
corticosterone. Mika Hayano* aNnp Ratpu I. 
DorrMaN. Worcester Fndn. for Exptl. Biology, 
Shrewsbury, Mass. 

The Cy hydroxylation of desoxycorticosterone 
to corticosterone and 17-hydroxy-11-desoxycorti- 
costerone to 17-hydroxycorticosterone have been 
studied in detail. Beef adrenal homogenate residue 
obtained at 5000 X g will carry on these reactions 
at such a rate that complete conversion of 5 mg. 
of starting steroid is obtained in 30 minutes in 
the presence of tissue equivalent to 5 gm. of fresh 
gland. The presence of fumarate at 10 times the 
concentration of steroid and magnesium ions at 5 
times and ATP are essential. Malate and succinate 
are 80 and 50 % as effective as fumarate. All other 
oxidizable substrates tried were ineffective. Mag- 
ncsium ions could not be replaced by manganese. 
The optimum pu of the reaction is around 7.4. 
Desoxycorticosterone acetate was completely 
converted to free corticosterone. Desoxycorticos- 
terone glucoside and 21-hydroxypregnenolone 
also yielded corticosterone at much slower rates. 
The effect of inhibitors and cofactors on the reac- 
tion are now being investigated. 


Enzymatic oxidation of bisulfite by rat liver. 
Murray HEIMBERG* AND Puitip HANDLER. 
Dept. of Biochemistry and Nutrition, Duke Univ. 
School of Medicine, Durham, N.C. 

Washed residue from homogenates of rat liver 
oxidizes the formaldehyde-bisulfite addition com- 
pound (hydroxymethanesulfonic acid) using 1 
atom of oxygen/mole with production of formalde- 
hyde and inorganic sulfate. The supernatant from 
such homogenates catalyzes the same reaction 
but also oxidizes the formaldehyde further. The 
optimum pH is about 7.8; all activity is lost after 
10 minutes at 100°. The preparations may be kept 
at 3° for 72 hours with no loss of activity and 
only partial inactivation is achieved by dialysis 
against running water or phosphate buffer for 
72 hours. The pyruvate-busulfite addition com- 
pound is oxidized more rapidly than hydroxy- 
methanesulfonic acid while the analogous com- 
pounds formed with acetaldehyde, acetone, n- 
propionaldehyde and n-butyraldehyde are not 
oxidized. Aminomethanesulfonic acid and its 
N-methyl, N-ethyl, N-n-propyl and N-n-butyl 
derivatives are oxidized at a rate comparable to 
hydroxymethanesulfonic acid with production of 
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inorganic sulfate, formaldehyde and ammonia 
or the corresponding amine. Bisulfite in phosphate 
buffer is rapidly oxidized to sulfate by atmos. 
pheric O2. However, the rate of bisulfite oxidation 
is markedly slower in the presence of liver residue 
while virtually no oxidation occurs when bisulfite 
is incubated with heat-inactivated liver residue. 
Thus, it appears that oxidation of bisulfite to 
sulfate in liver is enzymatic. This is the final step 
in the fate of cysteine sulfur which is known to 
proceed oxidatively via the sulfenic to the sulfinic 
acid and then to SO, by desulfinase action. 


Effect of estrogen on renin-substrate (hyper- 
tensinogen). O. M. HELMER AND R. S. Gnrir. 
FITH.* Lilly Lab. for Clin. Research, General 
Hosp., Indianapolis, Ind. 

As pointed out by Levin (Endocrinology 37: 
34, 1945) diethylstilbestrol acts as an adreno- 
corticotrophic substance as judged by several 
criteria. For example, it markedly lowers the 
cholesterol content of the adrenal gland. Since 
ACTH causes an elevation of renin-substrate in 
the plasma of rats, diethylstilbestrol and other 
estrogens, and stilbene compounds were adminis- 
tered to rats in order to determine their effect on 
renin-substrate. The estrogens were much more 
effective than ACTH in elevating the renin-sub- 
strate. As little as 0.02 mg. of diethylstil- 
bestrol/day given subcutaneously for 7 days 
doubled the renin-substrate content of the plasma 
of normal rats. In adrenalectomized animals the 
same dose of diethylstilbestrol caused about one 
half this elevation of renin-substrate, indicating 
that its action isin part direct. Twenty compounds 
have been tested for biological activity by this 
technique, using normal male rats. 


Influence of chorionic gonadotrophin on activity 
of dehydrogenase in testis which converts 3- 
hydroxysteroids to 3-ketones. Mary L. HELN- 
REICH, Mary B. LasaTER AND LEO T. SAMUELS. 
Depi. of Biochemistry, College of Medicine, Univ. 
of Utah, Salt Lake City. 

It has been previously reported that the inter- 
stitial cells of the testis contain an enzyme which 
will oxidize A®.°-3-hydroxy steroids to A‘-3-keto- 
steroids. A series of experiments were, therefore, 
carried out to determine the relationship of this 
enzyme to the functional activity of the testis 
and to the action of chorionic gonadotrophin. 
Rats were maintained on an excellent diet for 2 
weeks after hypophysectomy. One group was in- 
jected with 100 I.U. chorionic gonadotrophin for 
6 days. The testes were then either teased or ho- 
mogenized, and incubated with pregnenolone 
and DPN as cofactor under the conditions pre- 
viously described. Some samples of testes of 
uninjected rats were pre-incubated for 3 hours 
with chorionic gonadotrophin; others were in- 
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cubated with gonadotrophin added at the same 
time as substrate. Testes of hypophysectomized 
rats injected with chorionic gonadotrophin, com- 
pared with those of uninjected controls, showed 
7.4 times the activity per unit weight. The action 
of the gonadotrophin, however, was not a direct 
activation of the enzyme system since neither 
preincubation nor the simultaneous introduction 
of the hormone increased enzymic activity. It is 
concluded that the effect was associated with the 
changes in the interstitial cells which involved 
time. There was a definite relation between the 
increase in androgenic activity and the rise in 
enzymic activity. 


Studies on metabolism of iron-containing pro- 
teins with radioactive iron and carbon. HaRo.p 
L. Hetwie* anp Davip M. GREENBERG. Div. 
of Biochemistry, Univ. of California School of 
Medicine, Berkeley. 

A comparative study was made of the uptake of 
intraperitoneally administered C'* of methyl- 
labeled acetate and radioiron by hemoglobin, 
plasma protein, myoglobin, liver ferritin, cyto- 
chrome-c and bone marrow of guinea pigs. A new 
method was developed for the isolation of purified 
myoglobin. In normal animals, the uptake of C' 
was greatest in ferritin, followed by plasma, mar- 
row, hemoglobin, myoglobin and cytochrome. 
Incorporation of radioiron was greatest in marrow, 
followed by plasma, ferritin, hemoglobin, myo- 
globin and cytochrome. Turnover rates of radio- 
iron and C!* in ferritin, plasma and marrow were 
greater than in the heme proteins. The maxima 
of C'* specific activity in hemoglobin, myoglobin 
and ferritin occurred approximately 5 days before 
the maxima of iron specific activity. The half 
times of the disappearance of C!* and radioiron 
were approximately the same for hemoglobin and 
myoglobin. Treatment of guinea pigs with poly- 
cythemic doses of cobalt for 2 weeks before ad- 
ministration of radioiron increased the uptake of 
iron by plasma and ferritin. During recovery 
from polycythemia, the uptake of iron by marrow 
and hemoglobin was depressed. In the posthemor- 
thagic state, radioiron was incorporated into 
hemoglobin and myoglobin at similar rates which 
exceeded the rate of loss of labeled iron from these 
proteins over a period of 50 days. The uptake of 
iron by cytochrome was increased and the turn- 
over of marrow iron was accelerated in bled ani- 
mals. 


Enzymatic studies on ribonucleic acid as meas- 
ured by streptolysin formation. Leon A. HEp- 
PEL AND R. J. Hitmoe.* Natl. Insts. of Health, 
Bethesda, Md. 

Yeast ribonucleic acid (RNA) has been shown 

by Okamoto (Japan. J. Med. Sc. 12: 167, 1939) 
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to induce the formation in cultures of Strepto- 


_ coccus pyogenes of an hemolysin, streptolysin §, 


which is apparently a type of nucleic acid. Bern- 
heimer and Rodbart (J. Exper. Med. 88: 149, 1948) 
enriched the RNA effect 100-fold by ribonuclease 
treatment, alcohol fractionation and dialysis. 
Their ‘active factor’ was a nondialyzable poly- 
nucleotide. The purpose of the present study is to 
isolate and characterize this material. A unique 
opportunity exists here for obtaining a homogene- 
ous polynucleotide by basing the purification upon 
a quantitative biological effect. It was found that 
digestion of active factor with intestinal phos- 
phatase up to 50% dephosphorylation caused no 
loss of activity even though much of the residual- 
organic phosphorus had been converted to inac- 
tive, dialyzable material. With 90% dephosphory- 
lation half of the activity remained. It was all 
in the nondialyzable fraction which now showed 
an overall enrichment of 500-fold, based on or- 
ganic phosphorus. Similar experiments with spleen 
nuclease showed that active factor could be half 
converted to dialyzable fragments not precipita- 
ble by Mac Fadyen’s uranyl-acetate-trichloracetic 
acid reagent, and again the activity remained, 
nearly unimpaired, in the nondialyzable residue. 
The composition of these fractions is under in- 
vestigation. Various compounds found to be in- 
effective for streptolysin formation included all 
four 5’-substituted ribonucleotides, the ribo- 
nucleosides and two recently isolated nucleotides 
kindly supplied by W. E. Cohn, a uridine diphos- 
phate and a cytidine diphosphate. 


Inhibition of the growth of Hemophilus para- 
influenzae by analogues of putrescine. Epwarp 
J. Hersst, ELEANOR BartLetr GLINOS AND 
LAWRENCE H. AMUNDSEN (introduced by E. G. 
Scumipt). Dept. of Biochemistry, Univ. of Mary- 
land School of Medicine, Baltimore, and Dept. of 
Chemistry, Univ. of Connecticut, Storrs. 

The diamine, putrescine, is an essential growth 
factor for Hemophilus parainfluenzae, #7901 
(HERBST AND SNELL, J. Biol. Chem. 181: 47, 1949). 
Unsymmetrical N-alkyl and N-dialkyl derivatives 
of putrescine and the corresponding symmetrical 
putrescine analogues have been tested for a) 
growth factor activity, and b) toxicity when added 
to culture media for H. paraineuenzae. All putres- 
cine analogues were completely inactive in pro- 
moting growth.of the organism, but growth in- 
hibition was generally observed when the ana- 
logues were added to putrescine-enriched media. 
Twenty-two inhibitory alkyl-putrescine deriva- 
tives were identified and of this group the highest 
toxicity was observed in the N-butyl series. The 
maximum growth response of H. parainfluenzae 
in media containing 2.5 ug. of putrescine/ml. was 
completely inhibited by 250 ug. of N-n-butyl,1,4- 
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diaminobutane/ml.; total inhibition of growth 
occurred in the concentration range of 250-1250 
ug/ml. of other alkyl-putrescine derivatives. The 
inhibitors were partially or completely reversed 
by 25-250 ug. of putrescine/ml. while 1,3-diamino- 
propane, spermine, or spermidine, which replace 
putrescine in promoting growth, also antagonized 
the putrescine analogues. The N-alkyl analogues 
of putrescine appear to be highly specific antago- 
nists of diamine utilization by H. parainfluenzae. 


Formaldehyde-pyruvic acid carboligase. HELEN 
H. Hirt. (introduced by R. McGItvery). 
Inst. for Enzyme Research, Univ. of Wisconsin, 
Madison. 

A soluble, stable enzyme has been isolated from 
rabbit or beef liver which catalyzes an aldol con- 
densation between pyruvate and formaldehyde 
without requirement for any added factor. The 
enzyme was extracted from liver mitochondria by 
a freezing and thawing procedure and was purified 
some 60-fold by fractionation with ammonium 
sulfate, and adsorption on calcium phosphate gel. 
Maximum rates were obtained with formaldehyde 
in excess, but the stoichiometry of the reaction 
has been established as involving equimolar 
quantities of the two reactants. Evidence bearing 
on the nature and structure of the product of 
condensation will be presented. Formaldehyde 
cannot be replaced by any other aldehyde or by 
formate; whereas pyruvate can be replaced to a 
limited extent by phenyl pyruvate. 


Meat feeding and absorption of labeled calcium. 
Bitty M. HigHTowER AND Epwarp F. WIL- 
LIAMS, JR. (introduced by Dempsir B. Morri- 
son). Dept. of Chemistry, Univ. of Tennessee, 
Memphis. 

Each of 9 young albino rats was maintained on 

a diet of 16 gm. of lean meat/day for 5 days. At 

the end of the 3rd day each rat received by 

stomach tube a solution of 5 mg. of radioactively 
labeled calcium as chloride. Seven control rats 
were maintained on a diet of glucose and Cellu- 
flour for the same period of time. At the end of the 
3rd day each of these rats also received by stomach 
tube 5 mg. of labeled calcium as chloride. Urine 
and feces were collected for 48 hours after which 
time the rats were sacrificed and the gastroin- 
testinal tract, the remaining carcass, and blood 
samples were taken for analysis. It was found that 
the rats which were maintained on the control 
diet ‘absorbed’ an average of 68% of the adminis- 
tered dose of calcium, while the rats which re- 
ceived the meat diet absorbed an average of 

46%. The recovered ‘nonabsorbed’ fraction 

amounted to 33% for the control group and 48% 

for the group receiving the meat diet. 


The use of ion exchange columns for the isolation 
of pure amino acids. C. H. W. Hirs (introduced 
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by Sranrorp Moore). Labs. of the Rockefeller 

Inst. for Med. Research, New York City. 

Techniques have been developed for the use of 
7.5 cm. diameter columns of ion exchange resins 
for the fractionation of 2-5 gm. of a protein hydrol- 
ysate. The separations are performed by elution 
analysis on 4 columns. A 15-cm. high column of 
Dowex-50 is used to separate the basic amino 
acids. A 15-cm. column of IR-4B (XE-59) sepa- 
rates the acidic amino acids, and two Dowex-i) 
columns (60 cm. and 120 cm.) are used for the 
neutral amino acids. Elution is effected with an- 
monium formate or acetate buffers in the pu 
range 3 to 7. The buffers are removed by sublima- 
tion at 40° and the residual amino acids are readily 
recovered in crystalline form. From 2.5 gm. of 
bovine serum albumin all the amino acids (methio- 
nine and tryptophan excepted) were obtained, 
analytically pure, in an average yield of 66%. 
(Hirs, Moore anp Srein, J. Biol. Chem., in 
press). The pure L-antipode was recovered in each 
case, with the exception of cystine, which was half 
racemized during the hydrolysis. The alternative 
procedure of eluting the amino acids from Dowex- 
50 with 1-4 n HCl is practical when the use of 
strong HCl is not disadvantageous. The displace- 
ment development methods of Partridge and asso- 
ciates have the advantage of much higher capac- 
ity; the elution technique is preferable in those 
cases where its inherently higher resolving power 
is important. 


Application of infrared spectroscopy to the dif- 
ferentiation of trisubstituted steroidal olefines. 
H. HirscuMann. Dept. of Medicine, Western 
Reserve Univ., Cleveland, Ohio. 

Fifty-seven unsaturated and 13 nonethenoid 
steroids were examined in the region of the out- 
of-plane bending vibrations of the hydrogen atom 
attached to 2 trisubstituted olefine. A5-38-acetoxy- 
steroids with the usual spatial arrangement of the 
steroid nucleus and without additional functional 
groups in the vicinity of the double bond showed 
in carbon disulfide consistently two bands near 
12.31 and 12.50 » which were absent (or at least 
much weaker) in their reduction products. Only 
the position of the lower wave length band was 
found to vary appreciably with the configuration 
and nature of the substituent at C-3. Less numer- 
ous examples of A’-unsaturated 36-acetoxy- 
steroids showed maxima near 12.50, 12.06 and 11.82 
p, of AX" compounds a peak between 12.08 and 
12.18 », and of A!4-unsaturated steroids 3 maxima 
near 12.50, 12.37 and 12.14 uw. The introduction of 4 
substituent or double bond at a carbon atom ad- 
jacent to the olefinic linkage can profoundly alter 
the spectrum in the 12 » region and can reduce 
absorption intensity well below that of the fairly 
strong peaks that were seen in this region with cer- 
tain di-secondary olefines or even with some 





March 1952 


nonethenoid steroids. Spectral changes were 
smaller if the substituted carbon atom was fur- 
ther removed from the double bond but slight 
shifts could still be detected when these groups 
were separated by 4 carbon atoms. 


Incorporation of N** into nuclear proteins of rat 
liver. H. D. HoBERMAN AND P. H. Peratta.* 
Dept. of Physiological Chemistry, Yale Univ., 
New Haven, Conn. 

After injecting N 45-glycine into rats, nuclei were 
isolated from the livers by means of the Behrens’ 
technique. Although the isotope concentrations 
of nuclei and whole liver were similar, extraction 
of nuclei with dilute citric acid yielded NPN-free 
material, the isotope concentration of which was 
2% higher than that of the nuclei, while the iso- 
tope concentration of a fibrous nucleoprotein 
prepared by extraction of nuclei with 1m NaCl 
and precipitation in 0.14 m NaCl was 60% lower. 
These fractions accounted for approximately 
0% and 5%, respectively, of the N45 incorporated 
in the nuclei, while the remaining N +5 was approxi- 
mately equally distributed among 0.14 m-soluble 
and 0.14. M-, 1 M-insoluble components and the 
NPN. NaCl fractionation of N'5-enriched whole 
livers also yielded a fibrous nucleoprotein soluble 
in 1m NaCl and insoluble in 0.14m NaCl, the 
isotope concentration of which was 60% lower than 
that of the liver homogenate from which it was 
prepared. This material (Mirsky’s ‘chromosin’) 
was separated into desoxyribonucleic acid, his- 
tone, and residual protein fractions, each of which 
contained significant amounts of N'5. When chro- 
mosin was isolated from the livers of groups of 
rats sacrificed 12, 44 and 60 hours after the last 
injection of N45-glycine, isotopic analyses demon- 
strated that the rate of isotope dilution of chromo- 
sin and liver homogenate were similar. However, 
on separating chromosin into the component frac- 
tions mentioned above, the dilution of N'® was 
accounted for exclusively in the behavior of the 
residual protein fraction. 


Desoxyribose transfer by nucleosidases of Es- 
cherichia coli. C. E. HorrMANN (introduced by 
J. O. Lampen). Dept. of Microbiology, School 
of Medicine, Western Reserve Univ., Clevland, 
Ohio. 

Recent studies by Manson and Lampen (J. 
Biol. Chem. 193: 539, 1951) have shown that ex- 
tracts of E. coli caused’ the phosphorolysis and 
arsenolysis of desoxyribosides. In the present 
experiments, highly dialyzed extracts of E. coli 
B were found to catalyze the arsenolysis of desoxy- 
tibose-1-PO, and of ribose 1-PQ,. These extracts 
(essentially phosphate-free) also catalyze the 
transfer of the desoxyribose moiety (DR-) of 
thymidine (TDR) to uracil. This transfer was not 
inhibited by Ba*+ or arsenate. The formation of 
teducing sugar from TDR in the presence of ar- 
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senate was inhibited by uracil, with the con- 
comitant formation of uracil desoxyriboside. 
No transfer of DR- of TDR to the purine bases 
hypoxanthine and guanine occurred without the 
addition of inorganic phosphate. Transfer of DR- 
of hypoxanthine desoxyriboside (HXDR) to 
guanine took place without added phosphate and 
in the presence of Bat* or arsenate. Transfer of 
DR- of HXDR to the pyrimidines occurred only 
in the presence of added phosphate. These studies 
indicate that the enzymes cleaving desoxyribose 
nucleosides are DR- transferring enzymes, one 
type catalyzing the direct transfer of DR- from 
pyrimidine to pyrimidine and the other from 
purine to purine. Both types can reversibly 
transfer the DR- to phosphate .and the desoxy- 
ribose-1-PO, formed is apparently the connecting 
link in the transfer of DR- between purines and 
pyrimidines. The phosphate esters are also re- 
quired for degradation of the desoxyribose chain, 
since the extracts do not catalyze the degradation 
of DR- from desoxyribosides unless inorganic 
phosphate is present. 


Effect of Benemid on phosphate excretion in 
parathyroid tetany. Witiiam S. Horrman, 
Luke PascaLe* AND ALVIN DuBiNn.* Hektoen 
Inst. for Med. Research, Dept. of Physiology, 
Univ. of Illinois College of Medicine, and Dept. 
of Medicine, Stritch School of Medicine, Loyola 


Univ., Chicago, Il. 

Benemid, p-(di-n-propylsulfamyl)-benzoic acid 
has been found a powerful agent which reversibly 
inhibits tubular excretion of penicillin and p- 
aminosalicylate. It also effectively inhibits tubu- 
lar reabsorption of urate, and is a valuable urico- 
suric agent in gout. In euparathyroid human and 
animal subjects, no interference by Benemid of 
inorganic phosphate reabsorption by tubules has 
been demonstrated. That this failure may be due 
to the regulatory action of parathyroid hormone is 
indicated by studies of Benemid administration in 
three patients with chronic hypoparathyroidism 
and tetany. On doses of 2 gm. daily, the serum 
phosphate concentration fell in 1-3 days to normal 
or nearly normal levels. This was accompanied by 
relief of tetanic symptoms. In one patient the 
serum phosphate level was maintained in the nor- 
mal range for 4 months with Benemid therapy with 
complete absence of symptoms. On discontinu- 
ance of Benemid administration, serum phosphate 
rose to pretreatment levels and tetany recurred. 
Serum calcium levels rose only slowly after weeks 
of Benemid therapy, showing a dissociation from 
phosphate levels not seen in parathyroid hormone 
therapy. 


Acid and alkaline phosphatase of degenerating 
and regenerating peripheral nerve. D. M. Hot- 
LINGER* AND R. J. Rossiter. Dept. of Biochem- 
istry, Univ. of Western Ontario, London, Canada. 
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The acid and alkaline phosphatase activity 
(hydrolysis of disodium phenyl phosphate at 
either pH 4.9 or 9.9) was determined in homogen- 
ates of the sciatic nerve of the cat at different 
times after either nerve section (neurotmesis) 
or nerve crush (axonotmesis). The intact nerve of 
the opposite side served as a control. After nerve 
section the activity of the acid phosphatase, in 
confirmation of the findings of Bodian (Symp. 
Soc. Exper. Biol. 1: 163, 1947), had increased, 
reaching a maximum 16 days after the operation. 
The increase was of the same order (by a factor of 
3-4) as the increase in the concentration of desoxy- 
pentosenucleic acid (LoGAN, MANNELL AND Ros- 
sITER, Biochem. J., in press). Similar changes were 
found after nerve crush. The activity of the al- 
kaline phosphatase, on the other hand, decreased 
rapidly after either nerve section or nerve crush. 
By 96 days, however, when the crushed nerve was 
regenerating, the alkaline phosphatase activity of 
the peripheral segment had increased (by 60% + 
12) in contrast to the usual decrease (by 75% + 4) 
found for sectioned nerves when no regeneration 
was possible. 


Enzymatic breakdown of pentose phosphate. 
B. L. Horecker anv P. Z. Smyrniotis.* Natl. 
Insts. of Health, Bethesda, Md. 

The enzyme in rat liver acetone powder extracts 
which catalyzes the breakdown of pentose phos- 
phate has been purified 70-fold by a procedure in- 
volving fractionation with ammonium sulfate, 
methanol, and acetone. The purified preparation 
contains pentose phosphate isomerase which 
brings about the interconversion of ribose-5- 
phosphate and ribulose-5-phosphate. Thus either 
pentose serves as substrate, although the reaction 
is more rapid with ribulose-5-phosphate. With the 
purified preparation pentose phosphate disap- 
pears very slowly unless an effective system for 
trapping the reaction products is also added. 
In the presence of the purified enzyme and crystal- 
line muscle aldolase pentose phosphate is con- 
verted to a reducing compound with the proper- 
ties of a ketoheptose phosphate. This product 
reacts in the orcinol pentose test; the spectrum 
which results differs from that given by pentoses 
but is identical with that obtained with sedohep- 
tulose. In the orcinol spray test (KLEVSTRAND 
AND Norpau, Acta. Chem. Scandinav. 4: 1320, 
°1950), (BEVENUE AND WILuIAMs, Arch. Biochem. 
Biophys. 34: 225, 1951) the specific blue color of 
ketoheptoses is obtained. The dephosphorylated 
sugar migrates in paper chromatography like 
sedoheptulose (altroheptulose) but is distinct 
from glucoheptulose, mannoheptulose, perseulose 
(galaheptulose) or idoheptulose. Approximately 
two moles of pentose phosphate disappear for 
each mole of ketoheptose formed, suggesting 
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combination of pentose phosphate and a two. 
carbon fragment. The fate of the remainder of 
the pentose molecule is uncertain; triose phos. 
phate does not accumulate nor is there any ap. 
pearance of inorganic or alkali-labile phosphate, 


Modified SnCl, reduction method for the deter. 
mination of serum inorganic phosphate. Bey- 
JAMIN N. Horwitr (introduced by A. G. C. 
Waite). Dept. of Medicine, Tulane Univ., Alton 
Ochsner Med. Fndn., New Orleans, La. 

The sensitive SnCl, reduction method for the 
determination of serum inorganic phosphate was 
investigated. This method was introduced by 
Kuttner and Cohen (J. Biol. Chem. 75: 517, 1927) 
and modified by Shinowara et al. (J. Biol. Chem. 
142: 921, 1942). Though it was more sensitive than 
the Fiske-Subbarow method, the color intensity 
varied with time. Conditions were established 
which eliminated the above objection, resulted 
in accuracy favorable to the Fiske-Subbarow 
method and could easily be run on 0.1 ml. serum 
with ordinary laboratory equipment. For 0.4 nl. 
serum it is as follows: the protein free filtrate 
(PFF) is prepared by adding 0.4 ml. serum to 3.5 
ml. H.O. Add 1 ml. 15% trichloracetic acid and 
allow to stand 15 minutes. Centrifuge or filter 
and the supernatant or filtrate is used. 0.5 ml. 
of the PFF is added to 5.0 ml. of a 10% trichlorace- 
tic acid solution. 0.5 ml. of a 1% ammonium 
molybdate solution is added. Allow to stand 7 
minutes. 0.5 ml. of a working SnCl, solution is 
added and the blue color is read at 660 muy after 
15 minutes. It is stable over an interval of 10-25 
minutes, the time investigated. The working 
SnCl, solution is prepared by taking 0.2 ml. of a 
stock SnCl. solution (3 gm. SnCle-2H20 in 10 
ml. cone. HCl) and diluting to 100 ml. with H:0. 
this is prepared shortly before use. The amount 
of phosphate is determined from a_ standard 
curve. 


Synthesis and metabolic studies of 11-dehydrocor- 
ticosterone-21-C!‘ and its acetate. RoseEkT 
Sune-Lan Hsta,* Wituram H. Exuiott,* E. A. 
Doisy, JR. aND Sipney A. THayeER. Depis. of 
Biochemistry and Internal Medicine, Saint Louis 
Univ. School of Medicine, Saint Louis, Mo. 
The acetate of radioactive 11-dehydrocorticos- 

terone (Kendall’s compound A) was prepared 

by the diazomethane synthesis from 3, 11-diketo- 
4-bromo-etiocholanic acid chloride and 5 mc. of 

N-methylurea-methyl-C'*. Dehydrobromination 

was carried out through the semicarbazone by 4 

modification of the Mattox-Kendall method. The 

activity of the acetate was 1.8 X 10° c/m/mg. The 
acetate was hydrolyzed by the procedure of Mat- 
tox and Kendall to give 11-dehydrocorticosterone- 

21-C'‘ and then purified by chromatography on 4 
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magnesium silicate-Celite column. Metabolic 
studies were carried out by intramuscular and 
intragastric administration of physiological 
amounts of these cortical steroids. Two hundred 
ug. of the acetate or of the free compound were 
given to sparyed adult female rats. The expired 
air, urine and feces were collected at regular inter- 
vals throughout the 4-day experimental period. 
No appreciable amount of radioactivity was found 
in the expired carbon dioxide in any of the experi- 
ments. Most of the administered radioactivity was 
recovered in the feces, the major amount being 
found in the first 24-hour sample. 


Cis-trans isomers of vitamin A and retinene in 
the rhodopsin system. RutH Hussarp (intro- 
duced by Grorce Watp). Biological Labs., 
Harvard Univ., Cambridge, Mass. 

We have previously shown that rhodopsin is 
synthesized in solution by a system containing 
four components: vitamin A, opsin, liver alcohol 
dehydrogenase, and cozymase. In this reaction, 
the oxidation of vitamin A to retinene is coupled 
with the spontaneous condensation of retinene 
and opsin to form rhodopsin. We have now found 
that a specific isomer of vitamin A is required 
for this synthesis. The site of isomer-specificity 
lies in the condensation of retinene with opsin. 
Both vitamin A and retinene contain at least two 
stereochemically effective double bonds. Each 
can therefore exist in at least four stereoisomeric 
forms: all-trans, two mono-cis, and one di-cis. 
All-trans vitamin A or retinene does not form 
thodopsin. Isomerization transforms both into 
effective rhodopsin precursors. We have now iso- 
lated a mono-cis isomer of retinene which reacts 
rapidly and completely with opsin, and yields a 
thodopsin which is spectroscopically indistin- 
guishable from the natural product. We have also 
tested a second mono-cis isomer and a di-cis form 
and found both to be inactive. A third mono-cis 
isomer yields a rhodopsin-like pigment with its 
spectrum displaced about 15 my towards shorter 
wave lengths. (Two of the isomers were crystal- 
lized here, and these and two others provided by 
Distillation Products Industries.) A specific cis- 
isomer of retinene is therefore required for rho- 
dopsin synthesis. The bleaching of rhodopsin, 
however, releases all-trans retinene. For rod vision 
to continue, therefore, retinene or vitamin A must 
be isomerized, or the active cis-isomer of vitamin 
A must be supplied from the circulation. (This 
investigation was supported in part by the Medi- 
tal Sciences Division of the Office of Naval Re- 
search.) 


Incorporation of radioactive orthophosphate into 
various nucleotides. F. M. HUENNEKENS, H. R. 
MaHLEeR AND E. Dimant (introduced by Hans 
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NevuratsH). Dept. of Biochemistry, Univ. of Wash- 
ington, Seattle, and Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

Previous studies in this laboratory and else- 
where have shown that respiring homogenates of 
rabbit liver are capable of incorporating P*- 
labeled orthophosphate into various nucleotide 
fractions. The present investigation extends this 
problem through the use of chromatographic 
methods for the separation of certain of the in- 
dividual nucleotides. Trichloracetic acid extracts 
of the homogenate are chromatographed on a 
column of Florisil (magnesium silicate) and the 
adsorbed nucleotides are eluted, in order, with: J) 
2% acetic acid; IZ) water; III) 0.5% pyridine, 
and IV) 5% pyridine. The nucleotide fractions, 
II, III and IV, contain significantly higher 
amounts of radioactivity in the experimental run 
than in the blank runs. Fraction II is concentrated 
by barium precipitation and divided into two 
parts: JJa is adsorbed on a Dowex-1 ion-exchange 
column and eluted according to the procedure of 
Cohn and Carter. In the eluates, AMP, ADP and 
ATP are identified by paper chromatography and 
by light absorption at 260 my, while the radio- 
activities are determined by radioautographs and 
directing counting; ADP and ATP are labeled. 
IIb, a phenol-soluble subfraction, contains both 
radioactivity and CoA, the latter being identified 
by enzymatic assay and paper chromatography. 
The possible contamination by traces of ortho- 
phosphate prevents the unequivocal assignment 
of the label in CoA. The flavin nucleotides in 
fraction IV, which are isolated by means of parti- 
tion chromatography between phenol-butanol and 
water with Celite as the supporting phase, are not 
labeled. 


Factors affecting the synthesis of certain members 
of the vitamin B-complex in an artificial rumen. 
Cuas. H. Hunt, O. G. BENTLEY AND T. HERsH- 
BERGER (introduced by A. L. Moxon). Dept. 
of Animal Science, Ohio Agricultural Exper. 
Station, Wooster, Ohio. 

Previous in vivo studies (Hunt et al., J. Nutri- 
tion 25: 207, 1943) have shown that carbohydrates 
increase the synthesis of riboflavin in the rumen. 
Through the use of an artificial rumen (Burroughs 
et al., J. An. Sc. 9: 513, 1950) for growing rumen 
microorganisms, the effect of carbohydrates on 
the in vitro synthesis of 4 B-complex vitamins has 
been determined. Fistulated steers fed alfalfa 
hay and a mature, low-protein, timothy hay 
supplemented with calcium, phosphorus, and trace 
mineral elements, including cobalt, were used as 
sources of inocula. The riboflavin, niacin, panto- 
thenic acid, and vitamin B,2 content of the inocu- 
lum was: alfalfa fed steer, 5.8 y, 25.3 y, 3.3 y, and 
161.5 my/25 ml., respectively; timothy hay fed 
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steer, 3.9 y, 18.1 y, 2.1 y, and 58.5 y/25 ml., re- 
spectively. Starch additions to the medium used 
in the artificial rumina increased the production 
of riboflavin, 126%; niacin, 225%; pantothenic 
acid, 519%; and vitamin By, 39% as compared to 
the amount of vitamins synthesized in control 
flasks (no added starch). Similar experiments 
with the timothy hay inoculum showed an in- 
creased synthesis with starch of 243% for ribo- 
flavin, 191% for niacin, 3135% for pantothenic 
acid, and 3% for vitamin B,2. The limited starch 
effect on the synthesis of vitamin By in vitro 
suggests that its elaboration is regulated by 
nutritional conditions that are different from 
those for niacin, pantothenic acid, and riboflavin. 


Development of ATPase activity in mitochondria 
by agents and procedures which uncouple phos- 
phorylation. F. Epmunp Hunter, JR. AND Sip- 
NEY Spector.* Pharmacology Dept., Washington 
Univ., Saint Louis, Mo. 

Aging, incubation without substrate, lowered 
tonicity, and treatment with dinitrophenol 
(DNP), procedures known to cause loss of phos- 
phorylating ability, have recently been shown 
by several workers to result also in the appearance 
of ATP splitting activity in mitochondria. In- 
vestigation of arsenite, quinacrine, gramicidin, 
aureomycin, methylene blue, and capryl alcohol 
indicates that these uncoupling agents also cause 
appearance of ATPase activity. Treatment of the 
mitochondria with detergents, butanol, or sonic 
waves has a similar action. In general the other 
uncoupling agents are less effective than DNP 
in this action, some being very much less effec- 
tive. The appearance of ATPase activity is not 
the cause of the uncoupling, for it has already 
been shown that certain phosphorylations carried 
out by mitochondria are not uncoupled by DNP 
(Federation Proc. 10: 201, 1951). This observation 
has been extended to several of the other un- 
coupling agents. The possibility that the un- 
coupling and the ATPase activity are expressions 
of a single effect of DNP has been considered. 
However, under hypertonic conditions, where 
Potter (Symposium on Phosphorus Metabolism, p. 
383, 1951) finds no increase of ATPase due to DNP, 
uncoupling of oxidative phosphorylation appears 
to occur in the usual fashion. (Supported in part 
by a USPHS(NIH) grant.) 


Studies on the acid-soluble products of the metab- 
olism of orotic acid-6-C!*. Ropert B. Hurt- 
BERT (introduced by Van R. Porter). McArdle 
Memorial Lab., Univ. of Wisconsin, Madison. 
Orotic acid-6-C' is incorporated in high yield 

into rat liver PNA in vivo and is catabolized to 

give C'4O.. During early time intervals a large 
proportion of the C'* can be recovered in the 


acid-soluble fraction of the liver (HURLBERT 4np 
Porter, J. Biol. Chem., in press). These radio. 
active intermediates, at 1 and 2 hours, have been 
separated by chromatography on Dowex-1 columns 
(Buscu, HURLBERT AND Potter, Federation Proc, 
10: 169, 1951) and on Dowex-50 columns. Two 
major and three minor peaks of radioactivity were 
found to include over 75% of the acid-soluble C", 
None of the radioactive peaks resembled orotic 
acid as to chromatographic behavior or UV ab- 
sorption spectrum. One major peak, eluted from 
the Dowex-1 columns at 3-4 N HCOOH, was 
further purified chromatographically and was in- 
dicated to be a uridine phosphate, derived from 
the orotic acid, by the following evidence: The 
absorption spectrum was that of uridine; the 
compound contained difficultly hydrolyzable pen- 
tose (orcinol-HCl-FeCl;) and 1.01 mole total 
P/mole uridine, but no labile P (1 N H&.O,, 100°, 
10 min.); the specific activity (c/min/yM) was 
0.06-0.2 times that of the orotic acid; and hydroly- 
sis (8 N HCl, 100°, 1 hour) liberated some radio- 
active uracil. The other major peak, which was 
retained more tightly by the Dowex-1 column, 
had a nearly identical spectrum, pentose content 
and specific activity, but apparently contained 
both stable and labile P. Both compounds differed 
from uridine-3-phosphate in chromatographic be- 
havior and both gave a higher rate of pentose 
liberation. 


Enzymatic phosphorylation of pyridoxal. JeRARD 
Hurwitz (introduced by T. P. SINGER). Depl. 
of Biochemistry, Western Reserve Univ. School 
of Medicine, Cleveland, Ohio. 

The enzyme which phosphorylates pyridoxal 
has been purified from brewers’ yeast by am- 
monium sulfate fractionations, dialysis, isoelec- 
tric precipitation of contaminating proteins, and 
alcohol fractionation. This results in a prepara- 
tion which carries out the reaction: pyridoxal + 
ATP — pyridoxal-phosphate + ADP. The prod- 
uct, pyridoxalphosphate, was assayed by its 
ability to activate tyrosine apodecarboxylase pre- 
pared from Streptococcus faecalis R. The reaction 
follows O order kinetics and is directly propor- 
tional to enzyme concentration. The temperature 
optimum of the reaction is 48°C, and the pH 
optimum lies between 6.6 and 6.9. The enzyme 
requires a divalent metal for activation. Tr- 
valent metals (Al*++, Fe+++) and Catt inhibit, 
while Cut* has no effect. Mg, ferrous, Co, Mn, Ni, 
and Zn ions are capable of activating the system. 
The enzyme is competitively inhibited by adenine, 
adenosine, adenylic acid, and inosine triphosphate. 
Hypoxanthine, inosine, and inosinic acid have no 
effect on the reaction. The Michaelis constants of 
the substrates have been determined (pyridoxal 
= 1.4 X 10-4 M, ATP = 8 X 10-4). The purified 
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preparation is still quite heterogeneous. It will 
not catalyze the phosphorylation of adenosine, 
ribose, or fructose-6-PO,, however glucose and 
riboflavin are phosphorylated. Nevertheless, the 
enzyme, ‘pyridoxal-kinase,’ has been shown not 
to be either of the kinases associated with these 
substrates. 


Kinetic aspects of acetate and lipid metabolism 
in the intact rat. T. T. Hurcuens anp J. T. 
Van BruGcGEen (introduced by E. S. West). 
Dept. of Biochemistry, Univ. of Oregon Med. 
School, Portland. 

Analysis of the time course of blood acetate 
activity following single intraperitoneal and in- 
travenous doses of C!* carboxyl labeled acetate 
indicates that peritoneal absorption and tissue 
utilization of the tracer proceed exponentially 
with half-times of approximately 1 and 7 minutes, 
respectively. A similar analysis of respiratory 
CO, specific and total activities following 
NaHCO; administration shows that C!*O2 clear- 
ance from the ‘carbonate pool’ proceeds with a 
half time of about 7 minutes. The time course of 
CO. specific and total activities following acetate 
administration reveals a 20-25.minute half-time 
component indicating another metabolic com- 
partment between tracer uptake by the cell and 
C“O, production. This latter compartment is 
apparently unshared by the lipogenic processes 
and its relationship to the citric acid cycle inter- 
mediates is being investigated. The above ‘kinetic 
dissection’ indicates that acetate metabolism in 
the intact rat may approximate a multicompart- 
ment steady state model. Utilizing the concept 
of a steady state system and assuming that the 
‘oxalacetate-acetylating pool’ closely approxi- 
mates the ‘lipid precursor pool’ one may calculate 
values for rates of lipid synthesis from data on 
rate of CO, production, R.Q. and the fractions of 
administered C!4 incorporated into COz, choles- 
terol and fatty acid at the end of a 4- to 6-hour 
experiment. That these calculated rates, expressed 
as half times, agree well with values in the litera- 
ture tends to confirm the concepts presented. The 
described technique is useful in quantitating lipo- 
genic rates in short term or chronic metabolic 
abnormalities. 


Interaction of quinacrine with nucleic acids and 
with their products of depolymerization by 
alkali and by enzymes. J. LoGaN IRvIN AND 
Evtnor Moors Irvin. Dept. of Biological Chemi- 
stry, Univ. of North Carolina School of Medicine, 
Chapel Hill. 

Spectrophotometric and partition-equilibrium 
methods have been used to study the interaction 
of quinacrine with pentose and desoxypentose 
nucleic acids and with the products of their alka- 


line and enzymatic depolymerization. The 
strength of the binding of quinacrine is a func- 
tion of the electrical charge on the nucleate 
anion, which in turn is a function of the size of 
the nucleic acid molecule. The binding of quina- 
crine decreases progressively during the course 
of the depolymerization of the nucleic acids by 
alkali or by ribonuclease or desoxyribonuclease. 
This provides the basis for a simple spectrophoto- 
metric method for observing such depolymeriza- 
tion and for assaying the enzymatic activity. 
Even simple nucleotides, such as pure adenylic 
acids A and B of Waldo Cohn, exhibit appreciable 
binding of quinacrine. This may aid in explaining 
the effect of adenylic acid in opposing the inhibi- 
tion of certain microorganisms’ by quinacrine. 
We previously suggested a similar explanation for 
the analogous, but greater, effect of nucleic acids. 
The final products of the depolymerization of 
ribonucleic acid by ribonuclease bind quinacrine 
more strongly than do the nucleotides produced 
by the mild alkaline hydrolysis of this nucleic 
acid. This provides additional evidence that some 
of the products of ribonuclease action are more 
complex than simple nucleotides and probably 
are low molecular weight polymers of the nucleo- 
tides as suggested by other investigators. 


Abnormal hemoglobins in hemolytic anemias. 
Harvey A. ITano (introduced by Cari G. 
NIEMANN). Gates and Crellin Labs. of Chemistry, 
California Inst. of Technology, Pasadena. 

Three abnormal forms of human hemoglobin 
have been identified in these Laboratories. Nor- 
mal hemoglobin, sickle cell hemoglobin and the 
two unnamed abnormal hemoglobins may be de- 
signated adult human hemoglobins a, b, c and d, 
respectively. These species and their mixtures 
can be distinguished from each other on the basis 
of their electrophoretic, sickling and solubility 
behaviors. The hemoglobin mixtures ab, ac, ad, be 
and bd have been found in the erythrocytes of 
some individuals. The mixtures be and bd, which 
have been found in some individuals with hemo- 
lytic anemia, have solubilities which are higher 
than those of sickle cell anemia hemoglobins but 
lower than those of sickle cell trait hemoglobins. 
Our earlier electrophoretic observations have indi- 
cated that in most sickle cell anemics only sickle 
cell hemoglobin is present; more recent electro- 
phoretic investigations employing conditions 
which yield better resolution of components have 
disclosed that nearly all specimens of sickle cell 
anemia hemoglobin contain a small fraction of a 
component which preliminary experiments indi- 
cate to be fetal hemoglobin. Different sickle cell 
anemia hemoglobin specimens have different solu- 
bilities, depending upon the relative amounts of 
sickle cell hemoglobin and the other components 
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which are present. The hemoglobins from indi- 
viduals having both the sickle cell and the thalas- 
semia traits show electrophoretic patterns and 
solubilities which lie between those observed in 
sickle cell anemia and sickle cell trait. (This work 
was supported by a grant from the U. S. Public 
Health Service.) 


Citrus aminopeptidases. EuGreNE F. JANSEN, 
Rosige Jane* and A. K. Batus.t Western Re- 
gion Research Lab., Bureau of Agricultural and 
Industrial Chemistry, U. S. Dept. of Agriculture, 
Albany, Calif. 

A di- and a polyaminopeptidase occur in fairly 
high concentrations in peel of citrus fruit. The 
dipeptidase in extracts was destroyed by dialysis 
against water; however, dialysis of the prepara- 
tions against dilute sodium oxalate solution re- 
sulted in an increase (approximately 1.5-fold) in 
both activities. The preparations hydrolyzed ty- 
rosine ethyl ester and this activity was not de- 
stroyed by water dialysis. Under the conditions 
tried, diisopropyl fluorophosphate failed to inhibit 
the peptidases. The peptides alanylglycine, alan- 
ylalanine, glycyltryptophane,  glycylleucine, 
leucylglycylglycine and _ alanylglycylglycine 
were the most rapidly hydrolyzed. N-acyl deriva- 
tives of the peptides were, of course, unhydrolyz- 
able. Esterification of glycylglycine increased the 


susceptibility of the peptide bond therein to 
hydrolysis by the citrus preparations. The de- 
hydropeptide, glycyldehydroalanine, was also hy- 
drolyzable. Some but not all peptides containing 
D aminoacids were hydrolyzable, e.g. the extents 


of hydrolysis of p,t-alanylglycine, glycyl-p, 
L-alanine and p,L-alanyl-p,L-alanine were ap- 
proximately 100, 50 and 75%, respectively. The 
optimal pH for the hydrolysis of the several 
peptides was 7.0-7.3. No metal activation of the 
peptidases was found; however, phosphate in- 
hibited, but only at pH values more alkaline than 
the optima. The peptidase preparations caused 
only a slow catalysis of the hydrolysis of proteins; 
however, peptic digests of proteins were rapidly 
attacked. 


Effects of methionine, ethionine and of certain 
antibiotics on liver iron. C. A. Jounson,* E. R. 
Krrcw anp O. Bercemm. Dept. of Biological 
Chemistry, College of Medicine, and Dept. of 
Chemistry, College of Pharmacy, Univ. of Illinois, 
Chicago. 

Hemachromatosis has been noted in individuals 
on deficient diets and Kinney, Hegsted and Finch 
(J. Exper. Med. 90: 137, 1949) observed that 
methionine added to diets of corn grits led to an 
increase of liver iron in rats. We have studied the 
effect on young, growing rats and adult rats on 
adequate casein containing diets of the addition 
of 3% methionine over periods of 3-7 weeks. In 
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the younger rats on moderate iron intakes me. 
thionine increased liver iron significantly. Spleen 
iron was also increased. Phenylalanine did not 
have this effect. Ethionine brought about a de. 
crease in liver iron. Vitamin By led to an increase 
in spleen but not in liver iron. High doses of 
neomycin and streptomycin increased liver iron, 
In adult animals on high iron diets (6% ferric 
citrate) methionine increased liver and spleen 
iron. Ethionine alone produced a slight rise in 
liver iron and a decline in the spleen. Given with 
methionine it counteracted the effects of methio- 
nine on liver and spleen iron. With increases in 
total iron in the livers the amounts present in 
HCl extracts as ferrous iron increased. However, 
the ratios of ferrous iron to total iron markedly 
decreased. Ratios of ferric to ferrous iron in cecal 
contents showed no clear relation to liver values. 
Some alterations were noted in acid extractable 
sulfhydryl compounds of the liver. 


Evidence of a non-nucleic acid, protein bound 
phosphorus with high metabolic activity. R. M. 
JOHNSON AND S. ALBERT (introduced by A. H. 
SmitH. Richard Cohn Radiobiology Lab., Detroit 
Inst. of Cancer Research, Detroit, Mich. 
Phosphoprotein isolated from mammalian tis- 

sues by the method of Schmidt and Thannhauser 
is of considerable interest because it incorporates 
P® at a high rate, second only to that found in 
acid-soluble fractions. Its existence and partic- 
ularly its high metabolic activity have been ques- 
tioned on the ground that the-extremely small 
quantities found may conceivably arise from, or 
be contaminated by, acid-soluble fractions. After 
determining the qualitative and quantitative de- 
ficiencies of existing methods for obtaining this 
fraction, modifications were devised to yield more 
satisfactory preparations. Using these modified 
techniques studies were made on P*® uptake by 
various phosphorus-containing fractions of nuclei, 
large and small granules, and cytoplasmic super- 
natant of rat liver cells. The acid-soluble fractions 
of large and small granules and supernatant con- 
tained more phosphorus and possessed higher 
specific <ctivities than the phosphoprotein. The 
reverse was true in the nuclei, where at least 6 
times as much phosphorus was found in the phos- 
phoprotein as in the acid-soluble fractions, and 
the specific activity of the former was at least 4 
times as high as that of the latter. It is evident 
that neither the phosphorus nor the radioactivity 
found in the phosphoprotein fraction of the nuclei 
could have arisen as an artifact. Further sugges- 
tive evidence for the existence of phosphoprotein 
as an entity was obtained from in vitro studies in 
which the incorporation of P® into phosphopro- 
tein was found to be coincident with oxidation of 
tricarboxylic acid cycle intermediates. 
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Evaluation of hypobromite method for measure- 
ment of non-protein nitrogen. FLiorence L. 
Jones, Morris GippIn AND EMANUEL E. MAn- 
pEL (introduced by EvVANGELINE PAPAGEORGE). 
Communicable Disease Center, U.S. Public Health 
Service, Atlanta, Ga. 

Rappaport’s hypobromite method was claimed 
to permit measurement of NPN with the accuracy 
of the Kjeldahl method (J. Lab. Clin. Med. 32: 
1034, 1947). When Rappaport’s and Folin-Wu’s 
methods were applied to 88 unselected blood 
specimens, using routine clinical laboratory tech- 
nique, agreement between the methods was not 
satisfactory although no consistent bias appeared 
to exist statistically. When more exact technique 
was used and the micro-Kjeldahl method was in- 
cluded in the study, the hypobromite results were 
consistently lower, constituting 80-89% of the 
Folin and 78-97% of the Kjeldahl values. Lowest 
recoveries were given by blood filtrates and urea 
solutions having the highest nitrogen contents. 
Diluting filtrates of azotemic blood samples before 
submitting them to the hypobromite reaction im- 
proved the nitrogen yield to within 10% of the 
Kjeldahl values. This lack of accuracy is attrib- 
uted to the fact that many NPN components do 
not react quantitatively with hypobromite. ‘The 
degree of breakdown not only varies from one 
component to another but also appears to depend 
on their concentrations. The hypobromite results 
therefore are modified by the relative proportions 
of NPN components present and may vary con- 
siderably among specimens with identical Kjel- 
dahl values. The hypobromite method, allowing 
analysis of micro-quantities and not requiring 
heat-digestion or a colorimeter, may at times seem 
more practical than the other two methods studied, 
but its marked shortcomings must be taken into 
account. 


Oxidation of lactate and pyruvate by thiamine- 
deficient mice. James H. JoNES AND ELIZABETH 
DE ANGELI.* Dept. of Biochemistry, Univ. of 
Pennsylvania School of Veterinary Medicine, 
Philadelphia. 

Three groups of mice of 6-8 animals per group 
were made deficient on a diet lacking in thiamine. 
Each deficient animal had a paired-fed control. 
When markedly deficient both animals of each 
pair of group 1 were given, by stomach tube, an 
aqueous solution containing 37 mg. of carboxyl 
C* sodium lactate (2700 counts/mg. carbon) 
CO: was collected in hourly intervals for 3 hours, 
tadioactivity in c/min/mg. C were determined 
and total counts/minute calculated (counts/mg. 
carbon multiplied by mg. of CO. carbon). Animals 
of group 2 were given 37 mg. of a,6 C!* sodium 
lactate (2400 c/min/mg. C) and those of group 3 37 
ng. of a C!4 sodium pyruvate (3100 c/min/mg. C), 


and the CO: collected and the activity deter- 
mined as above. All data were treated statis- 
tically. In respect to counts/minute/mg. of car- 
bon there was no difference between deficient and 
control animals. In some hourly collections the 
mean of the deficient animals was slightly more 
than that of the controls, and in other hourly 
collections the reverse was true. In no case was 
the difference between the means significant (P = 
0.05). In the total counts/minute the means of 
the control animals were, without exception, 
larger than the corresponding means from the 
deficient animals. At times the difference between 
means of deficient and control groups were rather 
large, but due to the wide variation of individual 
values, in one hourly collection only was the 
difference between the means significant. All 
counts were calculated to infinite thickness. 


Non-enzymatic oxidation of a-ketoglutarate. 
GrorceE Katunitsky. Dept. of Biochemistry, State 
Univ. of Iowa, Iowa City, Towa. 
a-Ketoglutarate (a-KG) can be oxidatively de- 

carboxylated to succinate and CO: in the presence 
of the specific enzyme and co-factors (Mg*t+ or 
Mn**, adenosine triphosphate and diphospho- 
thiamine). The oxidation of a-KG can also be 
accomplished with Mn** in veronal buffer with na 
enzyme present. Mg** is inactive. This non-enzy 
matic oxidation is accelerated by increasing con 
centrations of 1) Mn** or Co** 0.01-0.03 m), 2) 
a-KG (0.01-0.04 m), and (3) Oe. The a-KG was 
identified by melting point and mixed melting 
point determinations and by the absorption spec- 
trum of its 2,4-dinitrophenylhydrazone. With 
veronal buffer, the optimum px for this non- 
enzymatic reaction is 7.9-8.1. Inorganic phos- 
phate and citrate buffers strongly inhibit. One 
mole of O, is taken up and 0.7 mole of CO, is 
liberated/mole of a-KG utilized. Very small 
amounts of succinate are formed. The other 
products of this reaction have not yet been identi- 
fied. Glycine (10 um/2.0 ml. total volume) and 
other amino acids accelerate the speed of the 
reaction. a-Amino acids (a-amino butyric acid) 
are more effective than the corresponding 6- and 
y-amino acids. Hydroxy amino acids (threonine, 
serine, hydroxyproline) are more active than the 
corresponding amino acids (a-amino butyric, ala- 
nine, proline). The most rapid rates of oxidation 
of a-KG are obtained with threonine, serine and 
lysine, the slowest rates with cysteine and histi- 
dine. Peptides (diglycine and triglycine) are not 
as effective as glycine. 


Preparation of suspensions of intact liver cells. 
JoHN Paut KALTENBACH (introduced by G. A. 
LePaGce). McArdle Memorial Lab., Univ. of 
Wisconsin, Madison. 
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A method was devised to obtain suspensions of 
intact cells from liver in order to compare the 
metabolism of isolated whole cells with that of 
tissue homogenates, slices and ascites tumor cells. 
Suspensions consisting mainly of intact cells were 
obtained by gently forcing partially decapsulated 
liver through a 20-mesh stainless steel screen. The 
expressed material was suspended in 8-10 volumes 
of suitable medium, passed through a 60-mesh 
screen, and then washed by repeated low-speed 
centrifugations and resuspensions. The yield of 
intact hepatic cells from rats and mice was ap- 
proximately 5-10%. Hepatic cells obtained from 
small animals tend to be fragile resulting in a low 
yield of cells. Examination of the cell suspensions 
by phase microscopy, as well as studies comparing 
rates of anaerobic glycolysis with and without 
hexosediphosphate present, was used to evaluate 
the integrity of the cell membrane in these prepa- 
rations. Uptake of glycine-2-C"* into the proteins 
of the cell suspensions was approximately ten- 
fold higher than in homogenates fortified with 
cofactors (LEPaAGE, Cancer Res., in press). 


Pyridine nucleotide transhydrogenase. NATHAN 
QO. Kapian, Srpney P. CoLtowick anp Eiza- 
BETH F. NEuFELD.* McCollum-Pratt Inst., Johns 
Hopkins Univ., Baltimore, Md. 

A purified preparation of pyridine nucleotide 
transhydrogenase from Pseudomonas fluorescens 
(CoLowick et. al., Federation Proc. 10: 174, 1951) 
has been found to catalyze each of the following 
reactions: 1) TPNH: + DPN — TPN + DPMH:; 
2) TPNH, + desamino DPN — TPN + desamino 
DPNH:z; 3) desamino TPNH2 + DPN + desamino 
TPN + DPNH:; 4) DPNH2 + desamino DPN $s 
DPN + desamino DPNH:2; 5) TPNH: + desamino 
TPN — TPN + desamino TPNH>2. Whereas 
reaction 1 and the analogous reactions 2 and 3 do 
not proceed readily in the reverse direction, reac- 
tion 4 is readily reversible. The reversibility of 
reaction 5, which, like reaction 4, resembles an 
exchange reaction, is under investigation. Some 
evidence has now been found for the reversibility 
of reaction 1, by coupling the transhydrogenase 
system with the TPN-specific cytochrome c reduc- 
tase from liver or with the TPN-specific gluta- 
thione reductase from peas. TPN and inorganic 
phosphate concentrations must be kept low, since 
these substances inhibit reaction 1 in both direc- 
tions. Transhydrogenase activity has been found 
in extracts of Pseudomonas aeruginosa and in 
several strains of Azotobacter. J. Stern’s observa- 
tion (unpublished) of the presence of the enzyme 
in rat heart has been confirmed. The significance 
of the transhydrogenase reaction in electron trans- 
port will be discussed. 


Absorption of vitamin A ester and alcohol in con- 
ditions of impaired fat absorption and diges- 
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tion. MarGcaret M. Kaser, RicHarp Minton 

AND Ciara V. Hussey (introduced by Armanp 

J. Quick). Veterans Admin. Center, Wood, Wis., 

Marquette Univ., Milwaukee, Wis. 

Serum levels of vitamin A in human subjects 
were determined in blood samples drawn before 
the oral administration of 200,000 1u of vitamin A 
ester and 3, 5 and 8 hours later. About a week 


later the procedure was repeated with vitamin A j 


alcohol. In 2 patients with a sprue-like syndrome 
no increase in serum vitamin A was obtained 
with either form of vitamin A. However, 6 pa- 
tients with chronic pancreatitis, in 2 of whom a 
deficiency of pancreatic lipase was determined 
by analysis of pancreatic juice, showed no re- 
sponse to vitamin A ester, but had increases of 
serum vitamin A following administration of the 
alcohol of 170 to 1249 1u/100 ml. Three normal 
dogs given 3000 1u/kg. of body weight showed 
similar curves with both forms of vitamin A with 
increases of 175 to 766 1u/100 ml. of serum. Two 
animals after cholecystonephrostomy absorbed 
both forms poorly. The maximum increase of 
serum vitamin A was only 109 1u/100 ml. This 
defect in absorption was not corrected by the ad- 
ministration of desiccated bile. 


Chromatographic separation of adrenal cortical 
hormones and related steroids. E. R. Katzen£1- 
LENBOGEN,* T. H. KritcHEvsky* AND KonraD 
Dosriner. Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 

A chromatographic system has been developed 
which permits ready separation of adrenocortical 
hormones such as the acetates of 17-hydroxy- 
corticosterone, cortisone, corticosterone, 11-de- 
hydrocorticosterone and Reichstein’s compound 
S. The separation of less polar compounds such as 
androsterone and etiocholanolone can be similarly 
achieved. The ‘partition’ column used is silica 
gel partially saturated with ethanol or methanol 
and the developing solvent is methylene chloride 
containing either alcohol. The polarity of the 
eluting solvents may be adjusted over a wide 
range by variation of the alcohol content as well 
as by the admixture of petroleum ether. The sepa- 
ration of metabolites of the adrenal cortical hor- 
mones and the use of the method for the isolation 
of steroids from biological materials will be de- 
scribed. 


Choline oxidase system. BARBARA KELLEY (il- 
troduced by Jonn R. Torrsr). Dept. of Bio- 
chemistry, Univ. of Arkansas School of Medicine, 
Little Rock. 

It has been found that riboflavin added at 4 
level of 15 mg/kg. of diet brings about an eleva- 
tion of the choline oxidase activity in the livers 
of rats fed various purified diets. This would sug- 
gest that flavin enzymes might be involved in the 
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choline oxidase ‘system. Atabrine, which has pre- 
viously been shown to inhibit flavin enzyme 
systems, was tested in vitro and in vivo for its 
effect on the choline oxidase system. In vitro 
atabrine was found to bring about an inhibition 
of choline oxidase activity as measured by the 
Warburg manometric technique. This in vitro 
inhibition could not be overcome by the addition 
of FAD, riboflavin, ATP, citrovorum factor, pyri- 
doxine or by various combinations of these pos- 
sible co-enzymes. The supernate from heated 
kidney, aS a source of co-enzyme, was also in- 
effective. In vivo riboflavin has also been shown 
to elevate the liver choline oxidase activity of 
atabrine fed rats as measured both spectrophoto- 
metrically and manometrically. The effect of 
feeding folic acid will also be discussed. 


Determination of fructose in presence of glucose 
in blood and urine by use of diphenylamine. 
A. B. Kenprick (introduced by Martin E. 
-HANKE). Dept. of Medicine, Univ. of Illinois, 
Chicago. 

Fructose reacts with diphenylamine much faster 
than glucose. The reagent is prepared by dissolv- 
ing 3 gm. diphenylamine in 110.4 ml. glacial acetic 
followed 13.2 ml. water and 36.4 ml. conc. HCl. 
This 10% reagent is more suitable than the 16.4% 
HCl reagent used by Harrison for the determina- 
tion of inulin. The extinction coefficients per 
nillimol with 635 filter and Evelyn colorimeter 
were 6.63 for fructose and 0.21 for glucose. Blood 
and urine filtrates were prepared in 1-80 dilutions, 
using CdSO, and NaOH of Byfield (Masters Dis- 
sertation, 1943). Five-ml. samples of the filtrates 
were mixed with 10-ml. portions of the diphenyl- 
amine reagent and heated for exactly 15 minutes in 
4 boiling water bath. After cooling, the blue color 
was measured. A 3% correction, found for glu- 
cose, is applied to the reducing sugars other than 
fructose: fructose = apparent fructose — 0.03 
(total sugar — apparent fructose). When glucose 
concentration is less than 200 mg. %, the glucose 
correction may be avoided by decreasing the 
reaction time to 10 minutes. A sample of normal 
fasting blood contained 83 mg. glucose and 0.5 
mg. fructose. To this blood was added 400 mg. 
glucose and varying amounts of fructose from 
20-200 mg.%. Quantitative recoveries of fructose 
were found with a maximum error of 5%. An 
average value for glucose and ‘fructose’ in 12 
samples of urine voided just before breakfast was 
5 and 19 mg., respectively. 


Synthesis of phospholipids in isolated mitochon- 
dria. EuceNE P. KENNEDY (introduced by AL- 
BERT L. LEHNINGER). Ben May Lab. for Cancer 
Research and Dept. of Biochem., Univ. of Chicago, 
Chicago, Ill. 
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The synthesis of phospholipids in isolated, 
washed mitochondria from sucrose homogenate 
of rat liver has been studied with the aid of radio- 
active phosphate. In confirmation of the data of 
Friedkin and Lehninger (J. Biol. Chem. 177: 775, 
1949) this process has been found to be dependent 
upon oxidative phosphorylation, and severely 
inhibited by the addition of 2,4-dinitrophenol. 
Synthesis of radioactive phospholipid by washed 
mitochondria is approximately doubled by the 
addition of glycerol, which suggests that the in- 
corporation of P* is not due to a simple replace- 
ment reaction, but rather is indicative of a com- 
plete synthesis of the phospholipid structure. 
Evidence confirming this concept has been ob- 
tained from experiments with C'4-labeled myristic 
acid, which show that fatty acids are also in- 
corporated into the phospholipid molecule by 
isolated mitochondria. Isotope dilution experi- 
ments with unlabeled glycerophosphate reveal 
that inorganic P® is incorporated into the phos- 
pholipid by a pathway which involved glycero- 
phosphate, or a compound in close equilibrium 
with glycerophosphate. Details of these experi- 
ments will be discussed. . 


Isotopic derivative method involving unfrac- 
tionated mixtures of labelled compounds as 
indicators: amino acid estimations. ALBERT 
KEsTON AND JOSEPH LaspaLLuTO.* New York 
Univ. Coll. of Medicine, New York City. 
Quantitative derivitization is unnecessary in 

the estimation of organic compounds as isotopic 

derivatives if the compound of interest labelled 
with another isotope is added before reaction with 

the radioactive reagent (Federation Proc., 10: 

207, 1951). This apparently required availability 

of each compound analyzed in pure and isotopic 

form. However the method has been developed 
so that crude mixtures of labelled compounds may 
be used as indicators for analyzing amino acid 
mixtures and protein hydrolysates. Mixtures of 
isotopic amino acids with desired optical con- 
figurations are easily prepared biosynthetically. 
Major difficulties of syntheses and resolutions 
previously encountered in isotope derivative and 
dilution methods are avoided for both methods by 
using labelled protein hydrolysates as indicators 
or diluents. We have used as indicators, protein 
hydrolysates prepared from Thiobacillus thio- 
parus raised on C!4O, as sole carbon source. 

Amounts of particular C14 amino acids are found 

by diluting the labelled hydrolysate with known 

amounts of unlabelled compounds, reacting the 
undiluted and the diluted hydrolysate separately 
with [It pipsyl chloride, and comparing the 

C43! ratios of the pipsyl derivatives of the 

compounds of interest isolated from both reaction 

mixtures. The analyzed C** labelled protein hy- 
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drolysate may be used as “indicators for the 
analysis of amino acid mixtures, adding definite 
amounts of the labelled hydrolysate before re- 
action with pipsyl chloride and comparing ratios 
of the two isotopes in isolated samples as described 
in Federation Proc., 10: 207, 1951. Beta lactoglob- 
ulin analyzed by this method gave the following 
values: glutamic acid, 18.3%, aspartic acid 10.4%, 
serine, 3.90%, threonine, 5.00% and glycine, 1.52%. 


Isolation of globulins of cellular nuclei. W1LLIAM 
R. KrrxuHam (introduced by Liuoyp E. THomas). 
Dept. of Biochemistry, Univ. of Missouri, 
Columbia. 

Nuclei of calf thymus and calf liver were isolated 
by a modified Behrens method and then extracted 
with a 0.14 m sodium chloride solution. When the 
extracted proteins were subjected to electro- 
phoresis, the results indicated, in each case, the 
presence of one principal component and a few 
few components present in much smaller quanti- 
ties. The principle component was precipitated 
by dialyzing the solution against water and ad- 
justing to pu 5.5. The total protein extracted by 
0.14 m sodium chlaqride constitutes one third to one 
half of the total dry weight of the nuclei. The 
solubility of the principle component in salt 
solutions places it in the globulin class. Other 
characteristics are described. 


Decrease in oxygen uptake of duck erythrocytes 
following whole-body x-irradiation.* J. Ray- 
MOND KLEIN. Biology Dept., Brookhaven Natl. 
Lab., Upton, L. I., N.Y. 

Decrease in the rate of oxygen uptake of erythro- 
cytes from the Pekin duck follows whole-body 
x-irradiation (250 KV, 30 ma, HVL 2.8 mm. Cu). 
The decrease, evident 1-2 days after irradiation 
and maximum after 3-4 days, is clearly appre- 
ciable with 500 and maximum with 1500 r. The 
addition of methyl ene blue to the cells, while pro- 
ducing a higher rate of uptake, does not prevent 
the depression following irradiation. This sug- 
gests the deficit induced by irradiation is below 
the level of the cytochromes. Interchange of 
plasma between blood from control and irradiated 
animals has no effect on the uptake of the cells 
indicating neither lack in the plasma of the ir- 
radiated animals nor presence of toxic material. 
Irradiation of erythrocytes in vitro with doses the 
same or higher than given the whole animal has 
no effect on the oxygen uptake either immediately 
or after 24 hours. Thus, the decrease in uptake of 
the erythrocytes following irradiation of the whole 
animal appears not to involve simple, stoichio- 
metric inactivation by x-rays of enzymes par- 
ticipating in the respiration of the cells. (Research 
carried out under the auspices of the U. S. Atomic 
Energy Commission.) 
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Binding of neutral organic molecules by proteins, 
Irvine M. Kuotz anp JANET AYERS. Dept. of 
Chemistry, Northwestern Univ., Evanston, Ill, 
To complement earlier investigations of the 

interactions of proteins with organic ions (cationic 
and anionic), the binding of uncharged aminoazo. 
benzene has also been studied. Complex formation 
with bovine and with human serum albumin be- 
comes significant as the px of the solution ap- 
proaches 7 and continues to increase to px 9. 
Free energies of formation of the first albumin-dye 
complex are approximately —6 and —7 keal/mole, 
respectively, at the px’s cited. At px 9, the binding 
of the neutral molecule is comparable to that of 
methyl orange, an anion of roughly equal size. 
Similarly, the increase in uptake of aminoazo- 
benzene with increase in pH parallels the be- 
havior of methyl orange, although the rate of 
increase is greater with the neutral molecule. 
Previous evidence of changes in the configuration 
of the albumin molecule with variations in pu 
are thus confirmed. The stability of aminoazo- 
benzene complexes with albumin, unlike those of 
methyl orange, is markedly sensitive to temper- 
ature, the heat of the reaction being nearly —4 
kcal/mole and the entropy change about 10 Ev. 
The magnitudes of these thermodynamic quanti- 
ties are consistent with the fact that a neutral 
molecule is being bound to the protein. Like 
methyl orange, aminoazobenzene is not bound by 
bovine y-globulin at px 7. Furthermore binding 
of either small molecule by albumin is reduced in 
the iodinated protein. Evidently at least some 
sites on the protein molecule have an affinity for 
both neutral and negatively-charged organic mole- 
cules. 


Fe*** — Fet* change in coupled oxidation re- 
action of tryptophan peroxidase. W. E. Knox. 
Harvard Med. School, Boston, Mass. 

The liver tryptophan peroxidase catalyzes the 
physiological oxidation of L-tryptophan to formyl- 
kynurenine. Two unusual properties appeared to 
set this enzyme apart from the classical peroxi- 
dases for which no biological functions have yet 
been found: /) the absolute specificity for its 
natural substrate; 2) its function only asa coupled 
oxidation system, with the peroxide needed being 
generated in the same reaction by a second oxi- 
dative step. The actions of horse radish, milk and 
white cell peroxidases and the peroxidase-like 
action of methemoglobin have been compared 
with that of the tryptophan peroxidase in order to 
elucidate the basis for the above properties and to 
determine if the other peroxidases might possess 
similar properties also fitting them for biological 
functions. All the enzymes were tested for theit 
ability to act in a catalase-containing coupled- 
oxidation system with peroxide from glucose 
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oxidase. Their specificity on a series of substrates 
and their sensitivity to various inhibitors were 
also determined. All the enzymes were active with 
enzyme generated H,O.. Milk and white cell 
peroxidases were especially active due to the 
absence of the usual inhibition of them by bottle- 
H,0:. Each of the peroxidases, but not methemo- 
globin, showed evidence of an individual type of 
substrate specificity. None approached the ab- 
solute specificity of the tryptophan peroxidase. 
All the enzymes were inhibited by the usual 
reagents for Fet+t+, but only the tryptophan 
peroxidase was also inhibited by 0.001 M. Cutt 
and by CO. CO inhibition was partially reversed 
by light. The tryptophan peroxidase therefore 
appears to differ from the other peroxidases by 
undergoing a cyclic Fet*+ — Fe** change, in the 
process of catalyzing the two successive steps of its 
coupled oxidation. 


Origin of phage purines. ArtHuR L. Kocu (in- 
troduced by E. A. Evans, Jr.). Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 
Escherichia coli was grown in‘a medium con- 

taining as sole nitrogen source: a) 750 mg. of 62 

atom % excess N“H,Cl, and b) 201 mg. of 8-C!4- 

adenine containing no excess N¥” and counting 

8 X 10° c.p.m./um as an infinitely thin sample. 

An aliquot of bacteria was partitioned and the 

bases isolated by chromatography on anion ex- 

change columns and then purified on cation 
columns. Samples of the 2 purines were deami- 
nated. Little N“ was found in the nuclear nitrogens 
of the purines, and the specific radioactivity of 
the purines was equal to that of the medium 
adenine. This indicates that all purines had been 
derived almost completely from the medium ade- 
nine. Other nitrogenous constituents of the cell 
contained 50 to 60 atom per cent excess N*®. 

The remaining bacteria were infected with phage 

T+ in an unlabeled medium containing no 

purines, and the progeny were similarly analyzed. 

From a comparison of the radioactivities of host 

and phage purines, it appeared that 65-75% of the 

purines of the phage were synthesized after the 
tells had been infected. However, the nuclear 
uitrogens of the phage purines contained little 

N%. It is concluded that the new synthesis of 

Purine nitrogen occurs entirely from the am- 

monium ion of the medium rather than from any 

hitrogenous constituent of the bacterial cell. 


Free cholesterol ester relationship as determined 
by digitonin precipitation and low temperature 
Solubility separation. ALFRED E. KoEHLER AND 
Exste Hriu.* Sansum Clinic Research Fndn. 
and Santa Barbara Cottage Hosp., Santa Barbara, 
Calif. 

Free serum cholesterol can be separated from 
the esters by solubility at —60° using 3 mg. total 
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cholesterol in 10 cc. methanol. The values for this 
method agree with the digitonin separation within 
the limits of reproducibility of the determination 
of cholesterol. For 18 normal subjects the dif- 
ference of the ester percentage of the total was 
1 + 2.1 lower for the solubility method and in 23 
subjects with various pathological conditions in- 
cluding hepatic cirrhosis and arteriosclerosis the 
ester percentage of the total was 3 + 3.6 higher. 
Further fractionation of the esters by solubility of 
3 mg. ester in 10 cc. ethanol at —60° showed a fair 
degree of uniformity in ester compositionin normal 
subjects but showed considerable variation in the 
abnormal group. In hepatic cirrhosis particularly 
the esters were of the more insoluble type. 


Cholesterol serum protein relationship. ALFRED 
E. KorHLerR AND Exuste HItu.* Sansum Clinic 
Research Fndn. and Santa Barbara Cottage Hosp., 
Santa Barbara, Calif. 

In shaking 2 cc. serum from 18 normal subjects 
with 10 cc. benzene at 25° for 15 hours, only 3-7% 
of the total cholesterol was extracted. In 31 sub- 
jects with various disease conditions including 9 
with severe arteriosclerotic heart disease the 
variation was 2-8% with approximately the same 
average. The only deviation was in nephrosis 
where in 4 subjects the amount extracted ranged 
from 33-72%. However, by means of a high speed 
(10,000 RPM) rotary extractor all of the choles- 
terol can be extracted in 5 minutes at 20° or 15 
minutes at 25° with benzene, ether or chloroform. 
Denaturization of the serum proteins by various 
means does not increase the extractability by 
shaking of cholesterol with benzene or chloroform. 
The rate of extraction at 3,000 rpm at 10° show a 
uniformly progressive curve for the various serum 
lipide fractions. The amount extracted is a func- 
tion of the unextracted portion. The order of the 
rate of extraction as expressed by per cent of their 
respective totals is free cholesterol, ester choles- 
terol, phospholipides and fats. We have found no 
significant alteration in the rate of extraction in 
various pathological conditions including arterio- 
sclerosis. These experiments indicate that there is 
no basis for the belief that there is a lipide protein 
combination. The relationship is apparently 
purely one of adsorption. 


Conversion of epitestosterone to A‘-androstene- 
3,17-dione by rabbit tissues. CHarLtes D. Ko- 
CHAKIAN, Dan M. Natu* anp NicHouas Par- 
ENTE.* Oklahoma Med. Research Inst. and Hosp., 
Oklahoma City, Okla., and Univ. of Rochester, 
Rochester, N. Y. 

Testosterone has been shown to be metabolized 
by rabbit liver slices and liver and kidney homo- 
genate to A‘-androstene-3, 17-dione and epitestos- 
terone. A‘-Androstene-3, 17-dione in turn is metab- 
olized by rabbit liver slices to testosterone and 
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epitestosterone. It has been demonstrated now 
that epitestosterone is converted to A‘-andros- 
tene-3,17-dione by rabbit liver slices and liver 
and kidney homogenates. The amount of con- 
version was similar (approximately 0.5%) in the 
3 experiments. As much as 96% of the added 
epitestosterone was recovered. (This investiga- 
tion was supported by the American Cancer 
Society on recommendation of the Committee on 
Growth of the National Research Council.) 


Isotopic studies on reaction mechanism and equi- 
librium in enzymatic decarboxylation of amino 
acids. Ray KoprELMAN,* STANLEY MANDELES* 
AND MartTINn E. Hanke. Dept. of Biochemistry, 
Univ. of Chicago, Chicago, Ill. 

Lysine and glutamate were enzymatically de- 
carboxylated in the presence of 99.8% D.O. The 
corresponding amines (cadaverine and gamma 
amino-butyrate which were formed) contain one 
and not more than one deuterium atom located on 
what was the alpha carbon of the amino acid. Any 
reaction mechanism which postulates an imino 
acid before decarboxylation and consequent ex- 
change of two deuterium atoms is therefore ex- 
cluded. Lysine was exhaustively decarboxylated 
enzymatically in the presence of C**Q.. The 
minute equilibrium concentration of lysine was 
determined by addition of a measured amount of 
inactive carrier lysine and by estimation of the 
radioactivity of the CO: formed by the decar- 
boxylation of the lysine mixture. The equilibrium 
quotient (amine) (HCO;)/(amino acid), was 500 
when the initial reactant was the amino acid, and 
1000 when the initial reactants were the amine 
plus CO. These quotients were maintained 
throughout three-fold changes in the effective 
opportunity for enzyme action. Our interpreta- 
tion postulates that the enzymatic decarboxyla- 
tion involves at least three reversible steps: 
1) formation of an enzyme-amino acid complex 
(probably a Schiff base between the amino acid 
and pyridoxal phosphate, the coenzyme for these 
decarboxylations); 2) loss of CO: from this com- 
plex to form an amine complex; and 3) subsequent 
dissociation of the amine complex to form the 
amine plus the enzyme. The difference in the 
equilibrium quotients indicates that the decar- 
boxylation is distinct from and much more rapid 
than the formation of the amine. 


Studies on the enzymatic synthesis of phospholip- 
ides. ARTHUR KORNBERG AND W. E. PRICER, 
Jr.* Nat’l. Insts. of Health, Bethesda, Md. 
The only demonstration of phospholipide syn- 

thesis in cell-free systems is the inclusion into a 

phospholipide fraction of labeled inorganic phos- 

phate and choline by tissue homogenates (B. A. 

Frits, H. ScHAcHNER, AND I. L. CHAIKOFF, 
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J. Biol. Chem. 144: 59, 1942; M. FRIEDKIN ANnp 
A. L. Lennincer, J. Biol. Chem. 177: 775, 1949; 
C. Arrom, M. Crowper, AND M. A. Swanson, 
Federation Proc. 10: 157, 1951). The present re- 
port describes the incorporation into phospholip- 
ide fractions of more complex labeled precursors 
by the action of partially purified enzyme prepa- 
rations. Aqueous extracts of rat liver fractionated 
with methanol at low temperature convert a- 
glycerophosphate (a-GP**) into a derivative(s) 
which is soluble in alcohol, acetone and ethyl] 
ether but is insoluble in water. The rate of forma- 
tion of this derivative is increased 3-fold by 
coenzyme A (50% pure), 2-3 fold by stearate, 
palmitate, oleate and other long-chain fatty acids 
and 40-fold by ATP. In the presence of these 
factors and of enzyme equivalent to 1 gm. of rat 
liver, 1 » mole of a-GP® (10% of the original 
addition) is converted in 30 minutes at 22°. The 
a-GP*® derivative has been partially purified by 
paper and anion-exchange chromatography but 
has not been definitely characterized. Phosphoryl- 
choline, labeled with P* and/or C* (in C, and C;) 
is converted by similar liver preparations into a 
compound(s) insoluble in water but soluble in 
lipide solvents. The rate of conversion of C' 
phosphorylcholine is approximately 10 times that 
of C4 choline. With doubly-labeled phosphoryl- 
choline (P*, C14) the ratio of P® to C1 in the 
product approximates that in the substrate, sug- 
gesting the incorporation of phosphorylcholine as 
a unit into a phospholipide molecule. 


Retention of configuration and the mechanism of 
enzyme action. Danie, E. KosHLanp, JR. 
(introduced by D. D. Van Stryke). Biology 
Dept., Brookhaven Natl. Lab., Upton, N. Y. 
In the enzymatic reactions catalyzed by most 

of the phosphorylases, carbohydrases, and phos- 

phatases, a group, X, at an asymmetric carbon 
atom is replaced by a group, Y, without change in 
the configuration of the carbon atom. This is an 
apparent contrast to analogous nonenzymatic 
reactions in which a single step replacement is 
accompanied by racemization or inversion. The 
anomaly is resolved by postulating two general 
types of mechanism to explain the enzymatic 
retention. a) Replacement does not actually in- 
volve cleavage of the C-X bond. For example, if 

X is an OR group, hydrolysis would proceed with 

breaking of the O-R rather than the C-O bond. 

b) Replacement occurs with cleavage of the C-X 

bond but proceeds in two steps, each involving a2 

inversion. In the first step, an electron-sharing 
site on the enzyme surface makes a ‘backside 
attack’ on the asymmetric carbon atom, leading to 
an enzyme-substrate intermediate with inverted 
configuration. In the second step, group Y dis- 
places the enzyme and forms a product with the 
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same configuration as the initial substrate. The 
strength of the C-enzyme bond in the inter- 
mediate may vary from a full covalent bond to a 
weak solvate-type interaction, but the total en- 
zyme-substrate interaction must be sufficient to 
prevent racemization. Evidence from isotopic 
experiments, specificity studies, and the mecha- 
nism of the non-enzymatic reactions is presented in 
support of these explanations. (Research carried 
out at Brookhaven National Laboratory under 
the auspices of the U. 8S. Atomic Energy Com- 
mission.) 


Instability of reduced DPN (DPNH:) in the 
presence of glyceraldehyde-3-phosphate dehy- 
drogenase. Epwin G. Kreps aND GALE W. 
RaFTER (introduced by Earu R. Norris). Dept. 
of Biochemistry, Univ. of Washington, Seattle. 
When crystalline yeast glyceraldehyde-3-phos- 

phate dehydrogenase was used to catalyze the 

oxidation of glyceraldehyde in the presence of 

DPN and arsenate, it was noted that incomplete 

reduction of the coenzyme occurred and final 

stable optical extinction values at 340 my were 
not obtained. This was explained by the finding 
that DPNH2 is unstable in the presence, of the 
enzyme reacting to yield a product in which the 
340 mu absorption band is shifted to a lower wave 
length. The complete spectrum of the product 
appears identical to that of the product of non- 
enzymatic acid destruction of DPNH2. The turn- 
over number of the enzyme in this ‘destruction’ 
reaction is of a low order, and attempts to obtain 

a fraction from yeast juice more active than 

crystalline glyceraldehyde-3-phosphate dehydro- 

genase have not been successful. The reaction is 
inhibited by nicotinamide and by oxidized DPN. 

The latter finding would explain how it was 

possible for Meyerhof and co-workers to carry 

out equilibrium studies on the triose phosphate 
reaction catalyzed by the yeast enzyme in the 
presence of phosphate. The pH optimum for the 

DPNH, destruction reaction is also several pH 

lower than that usually employed in triose phos- 

phate oxidation studies. 


Reversed phase paper chromatography of steroids. 
Turopore H. KritcHEevsky (introduced by 
Konrap DosrineER). Sloan-Kettering Inst. for 
Cancer Research, New York City. 

The reversed phase method of paper partition 
thromategraphy on silicone treated paper has 
been applied to the separation of various groups 
of steroids including hydroxyl and ketoniec de- 
tivatives of androstane, etiocholane, pregnane and 
illopregnane, cholesterol, bile acids, estrogens 
and metabolites of adrenocortical hormones. A 
method for the quantitative elution of the steroids 
has been developed for measurement by ultra- 
Violet and infrared spectrometry. The procedures 
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have been used for the separation, identification 
and quantitative determination of steroid metab- 
olites found in urine and tissues. 


Individual variations in serum protein bound 
iodine and in reduced glutathione in bovine 
blood. H. O. KunKEL,* KenNetTH H. Burns* 
AND Cari M. Lyman. Texas A. and M. College 
System, College Station. 

Individuals of the bovine species vary in growth 
rate and productive ability. Studies have been 
initiated in order to study individual biochemical 
variations in the blood of young male beef cattle. 
Two constituents, serum protein bound iodine 
(thyroxine) and erythrocyte reduced glutathione 
(GSH) were found to be characteristic of the 
individual. Although the protein bound iodine 
generally varied with age and size of the animal, 
there was considerable variability (20-40% from 
mean) of values within groups of animals of a single 
beef breed, sex and weight group (+10% from 
mean). Serum protein bound iodine could be cor- 
related (+.883) with resting metabolic rates taken 
2-3 months after analysis of the sera. GSH of 
Hereford bulls 10-12 months of age varied from 
18-33 mg/100 ml. of blood. Breeding and/or pre- 
vious treatment imposed individual differences 
in blood GSH, which were relatively constant 
and remained a characteristic of the animal for 
several months even though the animals received 
a standard ration and were handled as similarly as 
possible. Possible significance of these individual 
variations will be discussed. 


Photoelectric measurement of pH. GRANVIL C. 
KykeEr, Jos& A. Goyco,* Maria L. QuinTana* 
AND Esa Iris Porrata.* Dept. of Biochemistry 
and Nutrition, School of Medicine, School of 
Tropical Medicine, Univ. of Puerto Rico, San 
Juan. 

Further study on the measurement of pH with 
photoelectric colorimeters, as introduced earlier 
by one of us, now includes calibration from pH 
1.8 to 9.8 on 4 types of instruments and application 
to various materials. Calibration is empirical and 
is based on expressing the ratio of the densities 
of the colors of a two-color indicator as a function 
of pu. The density of each color is measured using 
the filter which approximates as nearly as possible 
the spectrophotometrically determined wave 
length of maximum absorption. Application con- 
sists of using a specimen as its own blank, adding 
the appropriate indicator, observing the color 
density with the two filters selected for the 
separate colors, taking the ratio of the densities, 
and using the ratio to read the pH from the cali- 
bration. The selected indicators are as follows: 
thymol blue (acid range), cresol red, bromphenol 
blue, bromcresol green, bromcresol purple, brom- 
thymol blue, meta cresol purple, and thymol blue 
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(alkaline range). Numerous measurements on 
various fruit juices, urine, plasma, and titration 
curves indicate advantages for the method over 
ordinary colorimetric procedures but less pre- 
cision than that which prevails with glass electrode 
instruments. When compared with the latter, a 
mean difference of 0.04 pH unit is characteristic 
of results on various juices. The advantages over 
visual colorimetry include greater accuracy, 
elimination of color standards, and independence 
of the concentration of indicator within wide 
quantitative limits. 


Effect of ascorbic acid on oxidation of tyrosine. 
Bert N. LaDvu, JR. (introduced by BERNARD B. 
Bropie). New York Univ. Research Service, 
Goldwater Memorial Hosp., New York City, and 
Natl. Heart Inst., Natl. Inst. of Health, Bethesda, 
Md. 

An extract of rabbit liver acetone powder con- 
tains a series of enzymes which catalyze the 
oxidation of L-tyrosine to acetoacetic acid. Al- 
though this activity is almost completely lost 
upon dialysis of the extract, it can be largely re- 
covered by the addition of a-ketoglutarate and 
ascorbic acid. Furthermore, the addition of as- 
corbic acid to the undialyzed extract greatly 
accelerates the rate of tyrosine oxidation, provid- 
ing a-ketoglutarate is present to accelerate the 
transamination step. Our results indicate that the 
stimulatory effect of ascorbic acid is on the first 
oxidative step, the transformation of p-hydroxy- 
phenylpyruvic acid to 2,5-dihydroxyphenylpyru- 
vic acid. The oxidation of p-hydroxyphenylpy- 
ruvic acid is inhibited by high concentrations of 
oxalacetate or pyruvate, but this inhibition can be 
reversed by increasing the concentration of as- 
corbic acid. Dehydro-ascorbic acid, D-isoascorbic 
acid and hydroquinone also stimulate the rate of 
tyrosine oxidation, but dihydroxymaleic acid, 
catechol and resorcinol are ineffective. The oxi- 
dation of tyrosine is inhibited by low concentra- 
tions of diethyldithiocarbamate; however, this 
inhibition can be reversed by Cutt. This suggests 
that copper may also be involved in this pathway 
of tyrosine oxidation. 


Effects of thioacetamide on intracellular distribu- 
tion of protein-nitrogen and pentosenucleic acid 
in rat liver. ANNA KANE Larrp (introduced by 
J. A. Miuier). McArdle Mem. Lab., Univ. of 
Wisconsin, Madison. 

Rather (Bull. Johns Hopkins Hosp. 88, 38, 1951) 
has demonstrated that a dietary supplement of 
thioacetamide results after a few days in a regular 
increase in hepatic nuclear volumes in powers of 
two, accompanied by an increase in nucleolar and 
cytoplasmic volumes. These changes are largely 
reversible. In the present study, livers of rats 
which had received daily subcutaneous injections 


FEDERATION PROCEEDINGS 


Volume if 


of thioacetamide for variable periods of time were 
perfused with physiological saline, homogenized, 
and separated by differential centrifugation into 
nuclear, large granule, small granule, and super- 
natant fluid fractions. Protein-nitrogen and 
nucleic acids were determined in each fraction, 
and the numbers of nuclei per gram and per whole 
liver were determined. The analytical results were 
expressed as the amounts in the average cell and 
in the average whole liver. Despite the large 
increase in nuclear volumes, there was no change 
in the desoxypentosenucleic acid per nucleus, and 
therefore the process cannot be due to poly- 
ploidy. Changes in liver size induced by thio- 
acetamide occur without change in the total 
desoxypentosenucleic acid or total cell number 
in the livers, and hence are due to changes in cell 
size. The nuclear protein-nitrogen and pentose- 
nucleic acid of the average cell were significantly 
increased. The increases in nuclear and nucleolar 
volumes evident on microscopic examination, are 
therefore associated with increases in nuclear 
protein and pentosenucleic acid, but not desoxy- 
pentosenucleic acid. Marked increase in the total 
pentosenucleic acid of the whole liver occurred 
after prolonged administration of the drug. 


Mammalian glutamotransferase. ABEL LaJTHA 
AND PavuLa ScHWERIN (introduced by H. 
Waetscu). N. Y. State Psychiatric Inst. and 
Dept. of Biochemistry, Columbia Univ., New 
York City. 

The enzyme system which catalyzes the ex- 
change of the amide group of glutamine with hy- 
droxylamine occurs in all mammalian tissues 
studied: (WaxrtscH, Federation Proc., 1951). 
Aqueous extracts of acetone-dried tissue powder 
require for activation phosphate and Mn‘. After 
partial inactivation by dialysis or other pro- 
cedures, the enzyme may be reactivated by the 
addition of minimal amounts of AMP, ADP, ATP 
and various CoA preparations. In this respect the 
enzyme from mammalian sources is similar to the 
glutamotransferase from plant material (Stumpf) 
or Neurospora, but differs in that it cannot be 
completely inactivated by dialysis. Upon puti- 
fication by ammonium sulfate and alcohol frac- 
tionation, and adsorption, the enzyme is no longer 
activated by AMP. The effect of amino acids and 
peptides on purified preparations of glutamotrans- 
ferase from brain cortex and its properties are 
discussed. 


Mechanism of nucleoside cleavage in Lact 
bacillus pentosus. J. O. Lampen anv T. P. 
Wana.* Dept. of Microbiology, School of Medi- 
cine, Western Reserve Univ., Cleveland, Ohio. 
Previous studies (WANG, Federation Proc. 9: 

399, 1950) with a nucleosidase preparation from 

L. pentosus showed that uridine and cytidine were 
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cleaved more rapidly in phosphate or arsenate 
buffers than in tris(hydroxy-methyl)aminometh- 
ane-HCl(TRIS) buffer. Subsequent experiments 
have demonstrated that the cleavage of purine 
nucleosides and of uric acid riboside was actually 
reduced by the addition of phosphate or arsenate. 
Only free ribose and the nitrogenous base could be 
identified as products from either purine or py- 
rimidine nucleosides. The extract did not catalyze 
the hydrolysis or arsenolysis of ribose-1-phos- 
phate, nor could transglycosidation be demon- 
strated with uridine and cytosine or hypoxan- 
thine. On reexamination of the pyrimidine 
nucleosidase, it was noted that the ‘stimulatory’ 
effects of phosphate and arsenate could be dupli- 
cated by sulfate or succinate. Pyrimidine nu- 
cleosidase has been found to be stable in the 
presence of divalent anions but to be inactivated 
rapidly in the presence of monovalent anions or 
in the absence of added anions. In contrast, purine 
nucleosidase is stable in TRIS buffer but rapidly 
becomes inactive in phosphate or arsenate buffers. 
Reactivation of either enzyme has not been 
achieved thus far. It is concluded that the nu- 
cleosidases of L. pentosus catalyze the hydrolysis 
of the nucleosides. The effects of phosphate or 
arsenate are probably a consequence of the dif- 
ferential stability of the enzymes in the various 
buffers. 


Biosynthesis of squalene and cholesterol. RoBERT 
C. LANGDON (introduced by K. Biocn). Dept. 
of Biochemistry, Univ. of Chicago, Chicago, IIl. 
Normal rat tissue does not contain significant 

amounts of squalene. However, when this hydro- 

carbon is fed, a substantial fraction can subse- 
quently be recovered from the liver and intestine. 

When natural squalene together with 1-C" acetate 

or 2-C-!4 acetate was fed to rats, the hydrocarbon 

subsequently isolated from liver and intestine 
contained C!4 in significant concentrations. This 
material, on the basis of isotope dilution and 
formation of the hexahydrochloride derivatives 
appears to be identical with squalene. This finding 
demonstrates the synthesis of this terpenoid hy- 
drocarbon by animal tissues. Small quantities of 

C'‘ squalene isolated from one of the above experi- 

ments were fed to mice for 2 days and the tissue 

lipids were isolated. The specific activity of the 
pooled cholesterol from liver and intestine was 

-7% that of the squalene fed and 10% of the 

administered squalene C was recovered as tissue 

cholesterol from the whole animal. Purification of 
the sterol by way of the digitonide and dibromide 

did not reduce its C' content. The saturated 

fatty acids from liver and intestine had a specific 

activity less than 10% that of the cholesterol from 
the same source. These results indicate an ef- 

ficient -onversion of squalene to cholesterol by a 
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mechanism which does not involve Cz inter- 
mediates. 


Action of branching enzyme from liver on outer 
chains of polysaccharides. JosrpH LARNER (in- 
troduced by Gerry T. Corr). Dept. of Bio- 
chemistry, Washington Univ. Med. School, St. 
Louis, Mo. 

After short incubation of amylopectin with a 
dialyzed liver protein fraction which had been 
freed of a-amylase, the iodine color was found to 
have changed from purple to reddish-brown. It 
was tentatively assumed that a branching enzyme 
had acted on the long outer branches of amylo- 
pectin. In order to obtain definite proof, an 
artificial polysaccharide was prepared from gly- 
cogen by lengthening the outer branches with 
additional glucose residues in 1-4 linkage by means 
of phosphorylase and C** glucose-l-phosphate. 
After isolation of this polysaccharide, the liver 
brancher was allowed to act on it, and the poly- 
saccharide was re-isolated. It was then degraded 
by the combined action of phosphorylase and 
amylo-1,6-glucosidase and the glucose liberated 
by the latter enzyme isolated as described pre- 
viously (J. Biol. Chem. 188: 17, 1951). The glucose 
which is derived solely from the residues at branch 
points was expected to have considerable radio- 
activity, provided branching had taken place. 
This was actually found. In control experiments, 
ptyalin was substituted for the liver fraction, and 
the polysaccharide degraded 2-3%. The glucose 
isolated after the degradation with phosphoryl- 
ase plus glucosidase was found to be devoid of 
radioactivity, showing that ptyalin under the 
conditions of the experiment had no branching 
action. Since the liver brancher acted in the 
absence of added phosphate, it may be regarded 
as a transglucosidase which exchanges 1-4 for 
1-6 glucosidic links. It probably transfers short 
chains of glucose residues. The specificity re- 
quirements of the enzyme are now being studied. 


Separation of the porphyrins by chromatography. 
Earu G. Larsen* anp JAMEs M. OrvrEn. Dept. 
of Physiological Chemistry, Wayne Univ. College 
of Medicine, Detroit, Mich. 

The use of readily available ‘analytical reagent’ 
silicic acid in the separation of the methyl esters of 
the naturally occurring porphyrins by partition 
chromatography with hydrated silica gel has been 
investigated. Columns varying from 5-16 mm. in 
diameter and containing from 1-25 gm. of silicic 
acid were found to give excellent resolution of the 
porphyrins which could then be eluted with mix- 
tures of chloroform in ligroin and crystallized. 
The procedure has the advantages over earlier 
methods employed in this laboratory (Lucas AND 
OrtTEN, J. Biol. Chem., 191; 287, 1951) of not re- 
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quiring laborious methods for preparing silicic 
acid, the ready availability of amounts of silicic 
acid sufficient for relatively large scale prepara- 
tions, the smaller particle size of the adsorbent 
and thus larger surface area, and an adequate 
resolution without acid impregnation of the silica 
gel. No appreciable diffusion at the boundaries of 
zones in static columns was observed thus in- 
dicating the importance of physical adsorption in 
the resolution of the porphyrins by partition 
chromatography on hydrated silica gel under 
these conditions. Further comparative studies 
using ion exchange resin columns for the sepa- 
ration of the free porphyrins are in progress and 
will be discussed. 


Fractionation of proteins from chicken erythro- 
cyte nuclei. M. LaskowskI AND VIRGINIA Ku- 
BACKI ENGBRING.* Dept. of Biochemistry, Mar- 
quette Univ. School of Medicine, Milwaukee, 
Wis. 

Chicken erythrocyte nuclei were digested with 
an excess of crystalline desoxyribonuclease at 
pH 7, and were centrifuged. The supernatant 
contained mainly the products of digestion of 
DNA, some other P containing substances and 
only a small amount of probably very numerous 
proteins, precipitable with trichloroacetic acid. 
The residue was extracted with 0.1 n HCl and 
recentrifuged. The supernatant was composed 
principally of histones which were precipitated 
at pH 7 and 70% saturation of (NH,4)2SO,. The 
electrophoretic analysis revealed the presence of 
numerous, apparently closely related, histones. 
Neither proteins of the albumin or globulin types, 
nor the protamines were present (Mirsky’s re- 
action). The residue from the acid extraction was 
then extracted with alkali, adjusted to px 8.5 
and filtered. The filtrate was adjusted to pu 5 
which resulted in the formation of a precipitate 
which was soluble in alkali and slightly soluble 
in acid. It gave positive color reactions for pro- 
teins, including the reaction for tryptophan; the 
Molisch test was also positive. The ultraviolet 
spectrum was atypical, suggesting a conjugated 
protein. The substance showed a uniform elec- 
trophoretic pattern and a uniform boundary in 
the ultracentrifuge. In collaboration with Dr. 
J. M. Luck and his group similar extractions were 
carried out on nuclei from liver and thymus. An 
alkali soluble proteinic substance was obtained in 
both cases. Neither of these two was electro- 
phoretically identical with the corresponding sub- 
stance from erythrocyte nuclei, but all three were 
very similar in respect to their solubility and gross 
composition. 


Formaldehyde metabolism in propionic acid fer- 
mentation. Freprick W. LEAVER (introduced 
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by Harxtanp G. Woop). Dept. of Biochemistry 

Western Reserve Univ. School of Medicine, Cleve- 

land, Ohio. 

It has previously been shown that during the 
fermentation of various substrates by Propioni- 
bacterium arabinosum the carbon of formaldehyde 
is incorporated into every position of propionate 
(J. Am. Chem. Soc. 72: 5326, 1950) and with gly- 
cerol-1-C'* that formaldehyde is formed mainly 
from the number one carbon (J. Am. Chem. Soc. 
73: 2974, 1951). Further study with HC!4HO has 
shown that the ethylene carbons of succinate have 
a specific activity approximately twice that of the 
ethylene carbons of propionate. We have further 
studied the source of formaldehyde from C"- 
glucose using proliferating cells and trapping the 
formaldehyde with dimedon (Woop AND WeEnRK- 
MAN, J. Bact. 30: 652, 1935). The isolated formyl- 
dimedon was recrystallized to constant activity 
and identified by its mixed melting point. From 
totally labeled glucose the formyl-dimedon had 
a specific activity of 95% that of the original 
glucose which indicated that glucose is the pni- 
mary source of formaldehyde; from glucose-1-C" 
the activity was 2.7% of that of the one carbon, 
and from glucose-3,4-C!4 it was 23% of the 3,4 
carbons. It thus appears likely that the 2,5 and/or 
6 carbons are the major sources of formaldehyde. 
Since glycerol-1-C4 gave highly labeled formalde- 
hyde it seems possible that the sixth carbon of 
glucose is the major source of formaldehyde. If 
this should prove to be the case, it would be 
necessary to assume that in part at least the 
metabolism of the 1 and 6 carbons of glucose is 
different. 


Effect of 2,4-dinitrophenol on turnover of adeno- 
sinetriphosphate. KwaNn-HUA LEE* AND JOHN 
J. Erxer. College of Pharmacy, Univ. of Cali- 
fornia, San Francisco. 

The turnover of ATP in fluoride containing rat 
brain homogenates (ELIER AND McEwen. Arch. 
Biochem. 20: 163, 1949) to which pentobarbital 
had been added to limit the oxidation of succinate 
to the stage of fumarate was studied with radio- 
active inorganic phosphate at 17°. With no phos- 
phate acceptor, and in the presence or absence of 
1 X 10°M 2,4-dinitrophenol (DNP), the con- 
centrations of ATP and inorganic phosphate re- 
mained constant. The rate of exchange of 
phosphate (V) followed the equation: V = 

Ao_ _ab_ 1 
a ee re 
the specific activity and the amount of inorganic 
phosphate, respectively; and B and b represent 
the specific activity and the amount of the labile 
phosphate of ATP, respectively. The relation 
between V, A and B, during the course of the 
equilibration of radioactivity was such as to 


wherein A and a represent 
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demonstrate that the two labile phosphates of 
ATP were equally active. The rate of oxygen up- 
take, with and without DNP, was constant at 
1.4 » atoms of oxygen/minute (6 ml. reaction 
mixture). This value with the values for V, yielded 
a calculated P/O of 1.0 for the oxidation of suc- 
cinate to fumarate, in the absence of DNP, and 
a P/O of 0.6 in the presence of DNP. Under 
anaerobic conditions there was little exchange of 
radioactivity and only a slow rate of decrease of 
labile phosphate (less than 10% of the value of V 
under oxygen). (Supported in part by a USPHS 
(NIH) Grant.) 


Fractionation of pig complement. Myron A. 
Leon,* Orto J. Piescra,* Micuart HErpeEt- 
BERGER AND Ropert S. Gorpon, JrR.* Dept. 
of Medicine, College of Physicians and Surgeons, 
Columbia Univ., and Presbyterian Hosp. New 
York City. 

Purified components of complement are essential 
for elucidating the mechanism of the action of 
complement in immune processes. Fractionation 
of pig complement was therefore undertaken. The 
details of procedures of fractionation based on 
differences in solubility and electrophoretic be- 
havior will be discussed. 


Blood pressure of bilaterally nephrectomized 
dogs. Jack R. LEONARDS AND CHARLES R. 
Hetster.* Dept. of Biochemistry, Western Re- 
serve Univ., Cleveland, Ohio. 

Convincing data showing that hypertension can 
develop in nephrectomized dogs has been pre- 
sented by Grollman and co-workers. However, no 
significant increase in blood pressure was obtained 
in such dogs in our laboratory when the animals’ 
lives were prolonged by feeding electrolyte-free 
diets, glucose intravenously or treatment with 
the artificial kidney. In order to resolve this ap- 
parent discrepancy additional studies were carried 
out on dogs kept alive by peritoneal lavage. In one 
group of 10 animals fluid balance was reasonably 
well maintained and their weight either remained 
the same or decreased a little. These animals sur- 
vived from 9-22 days and in no case was there any 
significant increase in the mean blood pressure as 
measured with a mercury manometer by direct 
femoral artery puncture. Ten similar animals 
were gradually overloaded with fluid. Their weight 
increased by an average of 1.3 kg. The blood 
pressure of all of these dogs increased by at least 
40 mm. Hg and in 8 of the 10 animals the increase 
amounted to 60-80 mm. These overhydrated an- 
imals did not have any observable edema. Blood 
volumes (Evans Blue) were measured in 4 of these 
animals and were not increased. However, the 
ulin space (‘extracellular fluid volume’) was 
doubled. The intramuscular injection of 40 mg. 
of ACTH/day in 3 divided doses did not result in 
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an increase in blood pressure in nephrectomized 
dogs that were not overhydrated. 


Separation of a cysteine-activated proteinase from 
culture filtrates of Clostridium histolyticum. 
Irwin H. Lepow, Sipney Katz aNnp Jack 
PENsKY (introduced by Louis P1LLeMER). Inst. 
of Pathology, Western Reserve Univ., Cleveland, 
Ohio. 

A proteolytic enzyme from culture filtrates of 
Cl. histolyticum has been highly purified by frac- 
tionation in methanol-water mixtures of con- 
trolled pH, ionic strength, protein concentration 
and temperature. The proteinase in the parent 
filtrate is activated by cysteine and further acti- 
vated by cysteine plus ferrous ions (WEIL AND 
Kocuouaty, Biochem. J. 31: 1255, 1937). Purified 
preparations, however, are optimally activated 
by cysteine alone. The final preparation is es- 
sentially free of lethal and necrotizing toxin and of 
collagenase activity. Details of assay, purification 
and activation behavior will be presented. 


Quantitative estimation of acetone bodies by 
means of alkaline vanillin reagent. Victor E. 
LEVINE AND MicHaEL TaTeRKA.* Creighton 
Univ. School of Medicine, Omaha, Nebraska. 
Vanillin in high concentrations of alkali reacts 

with many carbonyl compounds in aqueous or 

alcohol solution producing an intense yellow com- 
plex. Acetone can be separated from non-volatile 
ketones, such as pyruvic acid, and estimated 
quantitatively by the vanillin reaction. Urine 

(10 ml.) or protein-free blood filtrate (10 ml.) is 

acidified with 5 drops of 10% sulfuric acid and 

distilled in the Stotz apparatus (J. Biol. Chem. 

148: 585, 1943) into 1 ml. of 0.5% sodium bisulfite. 

One ml. of the distillate is treated with 1 ml. 0.05 

M aqueous vanillin and 2 ml. 10 N sodium hydrox- 

ide. The contents are placed in a water bath at 

60°C. for 15 minutes, cooled and made up to 6 ml. 

with distilled water. Transmittance is measured in 

an Evelyn electrophotometer using a 420-milli- 

micron filter. A standard calibration curve is 

made with acetone sodium bisulfite. The method, 
sensitive to 2 gamma acetone/ml., follows Beer’s 
law in ranges from 2-100 gamma/ml. The vanillin 
reaction is more reliable for ketones, which do not 
polymerize, than for aldehydes. It is unreliable 
for carbohydrates due to the effect of alkali. 

Ketones with one radical as a methyl group are 

more reactive than radicals with more than one 

carbon atom. Reactivity diminishes with an in- 
creasing number of carbons in the radicals. 

The ketone, 10-non-adecanone, CH;3(CHe)s- 

CO(CH:2)sCH;, proved non-reactive. A phenyl 

group weakens the reaction. When both radicals 

are phenyl groups, as in benzophenone, no reaction 
takes place. 
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Histidine synthesis in yeast and human liver. 
Louis Levy anp Minor J. Coon (introduced 
by D. Wricut Witson). Dept. of Physiological 
Chemistry, Univ. of Pennsylvania School of Medi- 
cine, Philadelphia. 

Evidence has been presented that formic acid 
gives rise to carbon 2 of the ring of histidine in S. 
cerevisiae and that the imidazole ring of the amino 
acid results from a series of reactions different 
from those which lead to the imidazole ring of 
purines (J. Biol. Chem. 192: 807, 1951). Further 
studies have been undertaken to test the possi- 
bility that glutamic acid is the source of the 
carbon chain of histidine. A culture of yeast was 
allowed to grow on a medium containing non- 
radioactive L-glutamic acid and uniformly-labeled 
glucose. The protein fraction of the harvested 
yeast was hydrolyzed, and the resulting amino 
acids were fractionated with the aid of ion ex- 
change resins. The purified histidine was highly 
radioactive, demonstrating that the amino acid 
was formed quite directly from glucose. This 
finding and the results of other studies employing 
glucose-1-C'* suggest that neither glutamate nor 
other 5-carbon compounds derived from it are 
involved in the biosynthesis of histidine. Further 
evidence supporting this view was obtained from 
an experiment in which it was demonstrated that 
the methyl carbon of acetate can furnish carbon 
2 of the ring of histidine, presumably via formate, 
but that acetate and compounds derived from it 
such as glutamate, do not contribute to the 
formation of the 5-carbon chain of histidine. 
In other studies, human liver slices were incubated 
with formate-C!* and found to produce a labeled 
compound which was identified by paper chroma- 
tography as histidine. 


Denaturation of bovine serum albumin. MILTON 
Levy AND Ropert C. WaRNER. Dept. of Chem- 
istry, New York Univ. College of Medicine, New 
York City. 

The rate of denaturation (followed through 
solubility) of crystalline bovine serum albumin 
has been studied over a wide range of temperature 
and pH. The reaction kinetics observed are de- 
pendent on the conditions used for precipitation 
of the products. Suitable conditions were found 
for first order kinetics from pH 0.8 to about 5. 
The rates are minimal at about pH 2 and maximal 
near 4.5-5. The temperature coefficient of rate 
varies from zero in the region pH 3-4 to high values 
at pH <2. Alkaline to px 5 the rate falls off from 
that required by the first order equation as the 
reaction proceeds. A minimum rate is observed 
at pH 7-8. In the acid region the data are accommo- 
dated by the hypothesis of a limited number of 
prototropic hydrogen bonds acting as structural 
centers (Levy AND Benacuia, J. Biol. Chem. 
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186: 829, 1950). In the alkaline region the kinetics 
are not sufficiently clear for further interpreta- 
tion. With low salt concentrations in the precipi- 
tating buffers the reaction shows a lag period. 
The reaction rate can be described tentatively as 
the result of the first order formation of a soluble 
product which dimerizes or polymerizes to an 
insoluble product. 


Effect of modifications of bedside test on its cor- 
relation with the one-stage prothrombin test. 
DaniE.L W. Lewis* anpD MuriEt Piatt Munro. 
Dept. of Medicine and Charlotte Drake Cardeza 
Fndn., Jefferson Med. College and Hospital, Phil- 
adelphia, Pa. 

Previous work (J. Lab. Clin. Med. 35: 16, 1950) 
has shown a correlation between bedside and one- 
stage prothrombin times using a commercial 
thromboplastin. Modifications have been intro- 
duced in the bedside test in an attempt to improve 
this correlation. The bedside test was diluted so 
that the plasma concentration was equivalent to 
that in the actual clotting mixture of the one- 
stage test (27%). Shorter clotting times were 
frequently obtained but relatively little improve- 
ment in the correlation resulted. Dilution of the 
bedside test mixture introduced the problem of 
calcium concentration. Two concentrations of 
calcium have been tried. The addition of calcium 
to the diluting fluid equivalent to the ionic cal- 
cium concentration of plasma (4.8 mg. %) was 
found to give shorter clotting times than 10 mg. 
%. Mann et al. (Am. J. Clin. Path. 20: 225, 1950) 
report that the incubation of thromboplastin 
with dilute human serum markedly shortens the 
one-stage prothrombin times of plasma from pa- 
tients receiving Dicumarol. Human serum has 
been found to affect the bedside clotting time 
much less than the one-stage clotting time. Vari- 
ations in the thromboplastin appear to have less 
effect on the bedside test than they do on the 
one-stage test. It would appear that a carefully 
controlled bedside test probably offers fewer haz- 
ards in the control of Dicumarol therapy than 
does the one-stage test. 


Maintenance on a diet low in fat. Grorce T. 
Lewis, Dona.p W. Suitu,* Patrick V. Ferro* 
AND JAMEs J. Grirrirrs.* Med. Research Fndn. 
of Date County, Miami, Fla. 

A feeding solution has been devised which is 
designed to be administered by continuous drip 
through a nasal tube. The solution provides a2 
adequate caloric intake, nearly completely hydro- 
lyzed protein, and a considerable amount of carbo- 
hydrate, but little if any fat. Patients have been 
maintained on this material with only a vitamin 
supplement for long periods, in one case for 14 
months. Analyses will be reported of blood lipid 
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fractions found during this period on a nearly 
fat-free diet. Duodenal secretion has been ex- 
amined and its enzyme content found to corre- 
spond to the need for digestion of the ingested 
feeding solution. Results of a fat tolerance test 
carried out under these circumstances will be 
presented. The question of the necessity of fat in 
the diet will be discussed. 


Preparation of a biologically purified and clinically 
active ACTH from horse pituitary glands. CHou 
Hao Li. Dept. of Biochemistry, Univ. of Cali- 
fornia, Berkeley. 

Horse pituitary glands have been found to be a 
good source of adrenocorticotropic hormone 
(ACTH). By the method recently developed for 
the preparation of sheep and pig ACTH (Lr, 
LipDLE, REINHARDT AND BENNETT, Proc. Soc. 
Exper. Biol. & Med., Dec. 1951), the ACTH con- 
tent in whole horse pituitary glands may be almost 
quantitatively recovered. From 1 kg. of fresh 
whole horse pituitaries, 20 gm. of acid-acetone 
powder (AAP) was obtained. Two gm. of AAP 
was dissolved in 100 cc. px 3.0 solution, and 6 cc. 
saturated NaCl solution was added. After the 
removal of the precipitate, solid NaCl was added 
to the supernatant to saturation. The saturated 
NaCl precipitate was next suspended in water 
and dialysed until salt-free. The dialysed solution 
was made up to 0.2 n HCl, and the resulting 
acidified solution was kept in a boiling water bath 
for 60 minutes. After cooling, 6 m NaOH solution 
was added until the pu reached about 3.0. The 
pH 3.0 solution may either be lyophilized or used 
directly. The final product contains 600-700 mg. 
ACTH having a potency equivalent to the in- 
ternational standard as determined by the ascor- 
bic acid depletion method of Sayers et al. (En- 
docrinology 42: 379, 1948). The material was found 
to be free from other antericr and posterior 
pituitary hormones when it was tested by the 
conventional techniques for the determination of 
these hormones. Clinical investigations in a pa- 
tient with rheumatoid arthritis indicated that the 
horse ACTH prepared by the method herein 
described is therapeutically and metabolically ef- 
fective. 


Metabolic role of vitamin Biz. C. T. Line* anp 
Bacon F. Cuow. Dept. of Biochemistry, School 
of Hygiene and Public Health, Johns Hopkins 
Univ., Baltimore, Md. 

In our previous studies on the metabolic role of 
Vitamin Biz it was shown that the carcass com- 
positions of rats raised on a soybean meal diet 
were low in fat, high in water, but normal in 
protein contents. The sulfhydryl content of their 
blood cells was likewise low. Injection of vitamin 
Bie rapidly corrected these abnormalities. These 
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investigations were now extended to ascertain 
1) whether similar changes in sulfhydryl content 
could occur in the blood cells of patients with 
pernicious anemia and in those of rats with 
anemia due to iron deficiency; 2?) whether Bi- 
deficiency entails derangement in carbohydrate 
metabolism; and 3) any possible interrelationship 
between these two biochemical changes. Our ex- 
perimental results demonstrate that administra- 
tion of vitamin By to patients with pernicious 
anemia as well as to vitamin Bi2-deficient rats 
resulted in a marked increase in SH-content of 
the blood cells, primarily due to glutathione, and 
in blood phospholipids. Decrease in glutathione of 
blood cells of rats could also be brought about 
with a high carbohydrate diet coupled with in- 
jections of glucose but now with an iron deficient 
diet. The effect of high-carbohydrate diet was 
conceivably due to increased utilization or re- 
quirement of Biz. The hypothesis that the require- 
ment of vitamin Bi is related to carbohydrate 
intake is supported by our findings that Bi- 
deficient rats had smaller carbohydrate reserve, 
and intravenously administered glucose was 
poorly utilized by these animals. 


Enzymatic formation of monosaccharides from 
hyaluronic acid. ALFRED LINKER* AND KARL 
MevyeR. Dept. of Medicine, Columbia Univ. Col- 
lege of Physicians and Surgeons, and the Edward 
Daniels Faulkner Arthritis Clinic of the Pres- 
byterian Hosp., New York City. 

Hyaluronic acid yields on hydrolysis, by puri- 
fied testicular hyaluronidase, a mixture of oligo- 
saccharides. These are partially hydrolysed to 
N-acetylglucosamine and glucuronic acid by crude 
testicular and liver extracts, containing #-glu- 
curonidase and §-glucosaminidase (J. Biol. Chem. 
192: 275, 1951). Liver extract freed of 8-glucos- 
aminidase yields glucuronic acid as the only 
monosaccharide. A similar result is obtained on 
short incubation with crude extracts. These find- 
ings indicate that 6-glucuronidase hydrolyses only 
terminal glucuronidic bonds. N-acetylglucosamine 
is evidently a product of the action of 8-glucos- 
aminidase. By paper chromatography and anal- 
ysis, one of the intermediate hydrolysis products 
has been shown to be a trisaccharide, composed of 
two molecules of N-acetylglucosamine and one 
molecule of glucuronic acid. The glucosaminidase 
apparently hydrolyses this trisaccharide, giving 
N-acetyl-glucosamine and a disaccharide, glu- 
curonido-N-acetylglucosamine, which is resistant 
to hydrolysis. In related experiments, the oligo- 
saccharides formed on digestion of chondroitin 
sulfate A with purified testicular hyaluronidase 
were likewise shown to be hydrolysed by crude 
testicular extract. The only monosaccharide found 
in this reaction was glucuronic acid. (This work 
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was supported by grants from the U. S. Public 
Health Service and from the Helen Hay Whitney 
Foundation.) 


Influence of protein concentration upon electro- 
phoretic mobility of serum proteins. RicHarp 
W. LippMAN AND Jay Banovitz (introduced by 
Erwin Haas). Inst. for Med. Research, Cedars 
of Lebanon Hosp., Los Angeles, and the Gates 
and Crellin Labs. of Chemistry, California Inst. 
of Technology, Pasadena. 

Previous investigators have reported the change 
in distribution of serum protein fractions, ob- 
served in electrophoresis patterns, with a change 
in ionic strength (PERLMANN AND KAUFMAN, J. 
Am. Chem. Soc. 67: 638, 1945) or with a change in 
protein concentration (idem, ibid.; JAMESON, Arch. 
Biochem., 15: 389, 1947). In this study we investi- 
gated the effect of protein concentration upon 
mobility of serum proteins, other conditions re- 
maining constant. Experiments were performed 
with rat serum in veronal buffer, ionic strength 
0.1, pH 8.6, in an open electrode system. Serial 
dilutions of serum were dialyzed against the buf- 
fer. The mobility of all the serum proteins in the 
descending limb increased about 33% as the 
protein concentration fell from 5.5%-0.5%. The 
relationship of mobility to protein concentration 
was approximately linear below 3%. The effect 
was of much smaller magnitude in the ascending 
limb than in the descending limb. The previously 
mentioned change in apparent relative proportion 
of the serum protein fractions with dilution was 
confirmed. Experiments with purified bovine 
serum albumin, homogeneous by electrophoresis, 
were performed under the same conditions, but 
with an electrode system closed on one side. 
Similar, though smaller, changes in mobility were 
observed. In order to compare mobilities the pro- 
tein concentration, in addition to other factors, 
must be held constant, or the values must be cor- 
rected to a constant concentration. The effects 
observed may be the result of interactions be- 
tween protein molecules in concentrated solution 
which would reduce the effective charge. 


Oxidative phosphorylation with soluble extracts. 
J. W. Litrterretp anp D. R. Sanapzi (intro- 
‘duced by M. Jounson). Inst. for Enzyme Re- 
search, Univ. of Wisconsin, Madison. 

The dismutation of alpha-ketoglutarate to suc- 
cinate and glutamate can be coupled to esteri- 
fication of inorganic phosphate in a completely 
soluble system. Among other things this dismuta- 
tion appears dependent on coenzyme A, inorganic 
phosphate, ADP, and an enzyme extracted from 
pig heart and purified by alcohol and ammonium 
sulfate fractionation. At least one molecule of 
inorganic phosphate is esterified for each molecule 
of alpha-ketoglutarate oxidized. In the earlier 
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studies on oxidative phosphorylation by Green 
and Beinert in this laboratory the alpha-keto. 
glutaric dehydrogenase used was particulate while 
the phosphorylation enzyme was in the soluble 
fraction. Phosphorylation by this purified enzyme 
in other oxidative systems will also be reported on. 


Chemical changes in normal and_ neoplastic 
growth. M. E. Lomsarpo,* D. V. N. Reppy,* 
P. McCarruy,* E. SInGER* anp L. R. Cere- 
cEDO. Dept. of Biochemistry, Fordham Univ., 
New York City. 

It has been shown in this laboratory that there 
is a significant increase in the nucleic acid con- 
centration in the tissues of the host during tumor 
development. The increase in pentose nucleic 
acid (PNA) and desoxypentose nucleic acid (DNA) 
is not restricted to such active organ as the liver 
but is also found in the lung, kidney, thymus and 
lymph nodes. The chemical changes during re- 
gression of a transplanted lymphosarcoma were 
also studied. The regression was produced by the 
administration of desoxypyridoxine to animals 
receiving a vitamin Be-deficient diet. Significant 
increases in nucleic acids were found in the tissues 
of mice receiving desoxypyridoxine on a diet rich 
in vitamin Bg. Similar changes were also found in 
mice receiving desoxypyridoxine on a vitamin 
Be-deficient diet. In the latter animals, however, 
there was a pronounced drop in DNA in the 
spleen. A comparative study of the mouse and the 
chick embryo revealed some fundamental dif- 
ferences in the mammalian and the avian embryo 
with regard to their nucleic acid content. At all 
stages of growth investigated the concentration 
of DNA is higher than PNA in the mouse embryo, 
whereas in the chick embryo the reverse is true. 
Values for the amino acid changes in normal and 
neoplastic growth will also be presented. (This 
investigation was supported in part by grants 
from the National Cancer Institute, the National 
Institute of Health, Public Health Service, and 
the Damon Runyon Memorial Fund.) 


Heme synthesis in non-intact mammalian and 
avian erythrocytes. Irnvinc M. LONDON AND 
MarTHA YAMASAKI (introduced by D. RITTEN- 
Bera). Dept. of Medicine, Columbia Univers ity 
College of Physicians and Surgeons, New York 
City. 

Previous studies have demonstrated that im- 
mature non-nucleated mammalian erythrocytes 
and avian erythrocytes are capable of synthesizing 
heme in vitro (J. Biol. Chem. 183: 749, 757, 1950). 
To investigate the enzymatic mechanisms in- 
volved in heme synthesis, it is desirable that the 
factor of permeability of the erythrocyte mem- 
brane to metabolic agents be eliminated. On 
incubation with 1-C'‘-sodium acetate or with 
2-C'4-glycine the hemolysates of immature rabbit 
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erythrocytes or of duck erythrocytes which have 
been lysed by distilled water form C" labeled 
heme. The optimal conditions for heme synthesis 
in these non-intact erythrocyte systems are under 
investigation. The addition of sucrose to restore 
jsotonicity of the duck hemolysate enhances the 
rate of heme synthesis. A similar degree of en- 
hancement has not been observed with isotonic 
concentrations of glucose, fructose or raffinose. 
With varying conditions, the rates of heme syn- 
thesis in the hemolysates have ranged from about 
15% to 70% of the rates observed in aliquots of 
intact erythrocytes. The effects of cation concen- 
trations, and of agents such as folic acid and its 
antagonists, vitamin B,2, and lead on heme syn- 
thesis in the hemolyzed preparations will be de- 
scribed. 2-4-Dinitrophenol in a concentration of 
1X 10-‘m produced about 50% inhibition of heme 
synthesis in the hemolysate of duck erythro- 
cytes. Fractionation studies are in progress to 
determine the cellular constituents concerned with 
heme synthesis. 


Nature of ribonuclease action. Husert S. LorinG 
AND ARTHUR P. RINFRET.* Stanford Univ., Calif. 
The hydrolysis of sodium ribonucleate by ribo- 

nuclease was studied over a 72-hour period with 

and without Mg*+ in comparison with suitable 
controls. The rate of liberation of acid groups 
titrating at pH 8 was determined in each case; 
and at intervals during the hydrolysis aliquots 

were removed, fractionated with Al*** at pH 3 

into an Al*** soluble (Al-sol) fraction which was 

analyzed for total phosphorus (P), nitrogen (N), 

purine N, and pyrimidine components. The re- 

sults show that after 4-8 hours about the same 
amount of nucleotides were made soluble by 
enzyme action both with and without Mgt. 

Subsequently the amount of soluble nucleotides 

remained constant in the absence of Mgtt but 

decreased significantly where Mg*t was present. 

Comparison of acid liberation with the amount of 

soluble nucleotides formed showed’ that approxi- 

mately one half of the total acid liberated by the 
enzyme was freed in 4-8 hours in the presence of 

Mg**, forming products which are average dinu- 

cleotides. Subsequently there was a progressive 

liberation of acid groups approaching 1 equiv- 
alent/mole of Al-sol P in the presence of Mg*t 
and 0.5 in its absence and corresponding to mono- 
nucleotides and average dinucleotides respec- 
tively. With Mg** the decrease in the purine con- 
tent of the Al-sol fraction after 72 hours amounted 
to 21% and in the pyrimidine content to 10% of the 
respective maximum values. The latter results 
tan be best explained by a recombination of 

Soluble nucleotides with the enzyme-resistant 

fraction and their subsequent precipitation as 

Al-insol components. Fractionation of the Al-sol 
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fraction without further hydrolysis and the Al- 
insol fraction after alkaline hydrolysis resulted in 
the isolation of only the cytidylic acid isomer 
[a]p + 50° in each case. The possible significance 
of the above results to nucleic acid structure will 
be discussed. 


Amino acid incorporation by liver proteins. J. 
Murray Luck aNnD RosBert Brunisu.* Dept. of 
Chemistry, Stanford Univ., Stanford, Calif. 
Experiments, in vitro, demonstrated that 

desoxypentosenucleohistone (DNH) and histone 
prepared therefrom ‘incorporate’ amino acids more 
markedly than other liver proteins. Zero-time 
controls were negative: incorporation could 
seldom be detected with reaction times of less 
than 5 minutes. Incorporation by DNH was ob- 
served over the pH range 5.8-9.0 or higher but not 
at pH 1.0 or 4.8. Incorporation by histone increased 
with temperature; at 100° it was 6-fold that 
at 37°. Preheating at 100° for 10 minutes lessened 
somewhat subsequent incorporation at 37°. ‘In- 
corporated’ amino acids could not be removed by 
repeated washing with TCA, solvation in 1 N 
NaOH and reprecipitation, dialysis against non- 
isotopic amino acid, or reaction with ninhydrin 
(in the case of carboxy-labelled amino acids). 
Studies, in vivo, were carried out with phenyl- 
alanine-3-C4 and alanine-1-C!*. The half life of 
total liver protein was found to be about 6} days. 
Histone and total nuclear proteins had slightly 
lower turnover rates. That of histone, however, 
was considerably higher than that of liver DNA 
as calculated from comparable studies by others 
with phosphorus and adenine. Histone was pre- 
pared from liver DNH obtained from animals 
sacrificed 2 hours after administering phenyl- 
alanine. The histone was dialyzed, precipitated 
and washed. Ninety per cent of the radioactivity 
was present in the phenylalanine isolated from 
the hydrolysis products. (Supported by a grant 
from the U. 8. Public Health Service.) 


Chemistry of bone formation: relationship be- 
tween composition of inorganic precipitates and 
their supernatant solutions. Roperick P. Mac- 
DoNaLp* AND ADRIAN C. Kuyper. Wayne Univ. 
College of Medicine, Detroit, Mich. 
Precipitates were formed from inorganic salt 

solutions of the same composition as blood ultra- 

filtrate, except for slightly increased levels of 
calcium and phosphate. They were allowed to 
equilibrate at physiological temperature, pH, ionic 
strength, and carbon dioxide tension, for varying 
periods of time. The composition of the precipi- 
tates with respect to their content of calcium, 
phosphorus, carbonate and magnesium was found 
to vary with the composition of the supernatant 
solutions. An increase in bicarbonate content or a 
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decrease in phosphate or calcium content of the 
supernatant solutions is accompanied by an in- 
crease in the carbonate content of the precipitate. 
The composition of the precipitate may be ex- 
pressed in terms of an equation, as a function of 
the degree of saturation of the supernatant solu- 
tion with respect to calcium, magnesium, car- 
bonate, and phosphate. 


Transfer of N and P from parent T; bacteriophage 
to its progeny. R. P. MacKa.* anp L. M. 
Kozuiorr. Dept. of Biochemistry, Univ. of 
Chicago, Chicago, Ill. 

Bacteriophage T; was labeled by growth on 
E. coli in synthetic culture medium containing 
N¥H,Cl and Na,HP#Q,. The labeled virus was 
concentrated and purified by differential centrif- 
ugation until the virus preparation was free of 
non-viral isotope and was homogeneous in the 
ultracentrifuge. Bacteria in isotope-free synthetic 
medium were infected with labeled virus produc- 
ing a single generation of virus progeny. In agree- 
ment with the results obtained with T,r+ only a 
small fraction (20-30%) of the N® and P*® of the 
infecting parent T; was found in the virus progeny 
in the lysate. The remaining N“ and P® of the 
parent virus nucleoprotein was found either in the 
bacterial debris or in the non-sedimentable frac- 
tion of the lysate. A considerable fraction of the 
breakdown of the virus occurred during the first 
few minutes following adsorption. To determine 
the nature and specificity of the parent contri- 
bution, experiments were performed in which 
prior to infection, the labeled phage was irradi- 
ated with sufficient UV light to reduce the virus 
titer by a factor of 10°. When bacteria were in- 
fected with a mixture of irradiated labeled phage 
and live unlabeled phage, the same amount of 
isotope was found in the progeny as in control 
experiments. A similar result had been found 
previously for the distantly related phage T.r+. 
Apparently the inheritance of parental N and P 
by a virus offspring is not an essential feature of 
the reproductive mechanism, but probably re- 
sults from the non-specific use of breakdown 
products of the parent particle for the synthesis 
of the new virus. 


Formation of formaldehyde in the biological oxi- 
dation of dimethylaminoethanol, dimethylgly- 
cine, sarcosine and methanol. Cosmo G. Mac- 
Kenzie, JoHN M. JoHNSTON* AND WILHELM 
R. Friseiu.* Dept. of Biochemistry, Univ. of 
Colorado Med. School, Denver. 

In the course of further investigations on the 
production and metabolism of one carbon com- 
pounds, it has been found that dimethylamino- 
ethanol and dimethylglycine are sources of form- 
aldehyde. The substrates were incubated with 
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homogenized liver or the particulate or super- 
natant fractions obtained by centrifugation at 
2200xg in 0.075 M potassium phosphate containing 
Mg and Ca. Formaldehyde was isolated from the 
reaction mixture and characterized as the dimedon 
derivative. With dimethylaminoethanol, formal- 
dehyde was obtained from the whole liver homo- 
genate incubated at px 8.8, but not at px 738, 
Formaldehyde was not isolated when this sub- 
strate was added to either the supernatant or the 
particulate fractions alone. The reconstituted 
homogenate yielded formaldehyde, indicating that 
at least two components are involved in the con- 
version of dimethylaminoethanol to formaldehyde. 
In the case of dimethylglycine, incubation with 
the whole homogenate at either pH 7.8 or pu 88 
produced formaldehyde. On the basis of the pro- 
cedures employed, the enzyme system was located 
in the particulate fraction prepared by repeated 
centrifugation. More formaldehyde was obtained 
with this fraction alone than with the whole 
homogenate and none was obtained with the 
supernatant. The system that oxidizes the methy] 
group of sarcosine to formaldehyde was found to 
have a similar distribution. Both sarcosine and 
dimethylglycine were oxidized to formaldehyde 
by liver mitochondria prepared in 0.25 m sucrose 
according to the procedure of Schneider and 
Hogeboom. In contrast to the above compounds, 
methanol was oxidized to formaldehyde by the 
supernatant fraction, or the whole homogenate, 
but not by the particulate fraction. 


Turnover rate of plasma fibrinogen. Roserr E. 
MappENn* AND R. Gorpon Goutp. Rush Dept. 
of Biochemistry, Presbyterian Hosp., and Dept. 
of Biological Chemistry, Univ. of Illinois College 
of Medicine, Chicago. 

The turnover rate of plasma fibrinogen was 
measured both in dogs and humans. Sulfur®, 
either in synthetic pL-methionine or yeast cells, 
was fed, and turnover measured by assaying fibrin 
clots for the tadioisotope. Two techniques were 
employed: 1) following increasing fibrin specific 
activity during a period of feeding a constant 
daily dose, and 2) following decreasing specific 
activity after a single large dose or period of 
constant daily feeding. In the latter technique 
it was found important to feed supplemental 
inert S-containing amino acids to obtain a true 
exponential dieaway curve by preventing reutiliza- 
tion of isotope. The 50% turnover value for dogs 
was 4.2 days, based on 9 experiments, and for 
humans 5.6 days based on 3 experiments. The 
50% turnover value for total serum proteins in the 
dog was 11.4 days, based on 4 experiments. The 
rate of incorporation of S** into fibrinogen was 
also studied; after a single 500 microcurie dose of 
labeled yeast, given orally to patients, the peak 
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value for specific activity of fibrinogen was reached 
in about 24 hours. It corresponded to 0.397 micro- 
curies/gram of fibrinogen or a total yield in plasma 
fibrinogen of 0.7% of the administered dose. When 
a dog was bled 35% of its blood volume acutely 
during a dieaway period, the specific activity of 
the plasma fibrinogen decreased only slightly 
faster during subsequent days than in control 
animals. This suggests an extravascular pool of 
labeled fibrinogen or other plasma fibrinogen 
precursor available for replacement. 


Cytochrome c reductase (DPN) from _ heart. 
Henry R. Mauer, Leo P. VERNON AND N. K. 
SARKAR (introduced by L. J. Terry). Jnst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
Hayaishi (Abstracts of 118th meeting of Am. 

Chem. Soc., Chicago, Ill. Sept. 1950) and Edel- 
hoch, Hayaishi and Teply (in preparation) have 
described the conditions for preparing a soluble 
enzyme from pigeon breast muscle which catalyzes 
the reduction of ferricytochrome c by reduced 
diphosphopyridine nucleotide (DPNH). Cyto- 
chrome reductase (DPN) has now been isolated 
and purified from pig heart in good yield by the 
following steps: extraction of microsomal particles 
with K»HPO,, solubilization with 10% ethanol 
at 42°, and acid and alkaline ammonium sulfate 
fractionation. The homogenous enzyme shows the 
properties of a typical flavoprotein with a molecu- 
lar weight of 75,000-80,000 calculated both from 
physicochemical constants and from flavin con- 
tent. The enzymatic reaction involved has been 
studied in some detail and the stoichiometry, 
Michaelis constants and activation energy deter- 
mined. The effects of several inhibitors, including 
antimycin and BAL, the probable nature of the 
flavin prosthetic group (probably not identical 
either with FAD or FMN), and the relationship 
of the cytochrome reductase to diaphorase will 
be discussed. 


Transport of insoluble matter in nature: depend- 
ence upon complex formation. I. Manp.i,* A. 
GRAUER* AND C. Neusera. Dept. of Chemistry, 
Polytechnic Inst. of Brooklyn, Brooklyn, N. Y. 
In previous publications (Arch. Biochem. 19: 

149, 1948; 20: 185, 1948; 23: 499, 1949) the authors 

drew attention to the property of important 

metabolites to form complexes with and hold in 
solution inorganic and organic compounds. It has 
now been found that this phenomenon applies to 
amuch larger variety of substances than originally 
assumed and that almost all ionic reactions can 
be prevented by solubilizing agents which are 
omnicellular and known to play a part in vital 
biochemical processes. In view of the infinitely 
large number of different complexes that can be 
formed by the many functional groups of such 
compounds as nucleates, nucleotides, ATP, uron- 
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ides, salts of hydroxy-acids, sugar phosphates, 
etc. an entirely new concept of the function of 
these substances as carriers is proposed. Insoluble 
metal salts, also cell poisons or drugs can be 
brought into solution, transported and finally 
reprecipitated by enzymatic decomposition of the 
‘solvent’. That this is possible was proved experi- 
mentally by dissolving such salts as e.g. calcium 
phosphate in sodium nucleate and reprecipitating 
by enzymes acting on the nucleate, similarly 
compounds dissolved in salts of conjugated glu- 
curonic acid can be precipitated by 6-glucuroni- 
dase. All these reactions, including the ‘solubiliza- 
tion’ take place under physiological conditions of 
pH, temperature etc. and continuously. The 
mechanism would apply equally well to similar 
processes taking place in the soil. 


Radioactive lipids from tissue extracts of rats 
injected with NaHC!‘O;. Lawrence M. Marsu- 
ALL* AND FELIX FRIEDBERG. Dept. of Biochemis- 
try, Howard Univ. College of Medicine, Wash- 
ington, D.C. 

Acetone extracts of liver and brain of rats 
sacrificed 1.5 and 4 hours after intraperitoneal 
injection with NaHCO; were chromatographed 
on silica gel columns with chloroform-amy] alcohol 
solvents. When radioactivity/gram of tissue was 
plotted against fractions of the effluent, a peak 
preceding those of acetate and fumarate showed 
a higher total activity than any other single 
fraction of the chromatogram. Elementary analy- 
sis of this fraction showed 74.38% carbon and 
13.9% hydrogen. Solutions of the fraction in 
carbon disulfide and chloroform absorbed at 3000 
cm! in a manner typical of a fatty acid showing 
hydrogen bonding and at 1700 cm™ in a way 
characteristic of a mixture of fatty acid and fatty 
acid ester (Anal. Chem. 22: 1498, 1950). The in- 
frared spectrum between 4000 cm™ and 700 cm™ 
for these lipids obtained from liver was similar 
but not identical to that of the lipids isolated 
from brain. The ratios of total radioactivity of 
the lipid fraction to total radioactivity for com- 
bined organic acids appearing on the chromato- 
gram between lactate and aconitate were nearly 
identical for extracts of brain obtained 1.5 and 
4 hours after the administration of the labeled 
bicarbonate. This ratio was greater for extracts 
of liver at 4 hours than at 1.5 hours after injec- 
tion. 


Modification of hypercholesteremia by phospho- 
rylated hesperidin. Gustav J. MARTIN AND 
J. M. Berter.* Research Labs., Natl. Drug Co., 
Philadelphia, Pa. 

Studies of atheromatosis have in general con- 
sidered blood levels of cholesterol, ‘giant mole- 
cules’, and the degree and incidence of plaque 
development; all of which are correlated (A. 
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Keys, J. A. M. A. 147: 1514, 1951). One phase 
not generally studied is that of permeability 
of intestinal mucosa as related to cholesterol 
absorption. Under the assumption that hyaluroni- 
dase would play a role in permeability, phos- 
phorylated hesperidin which is a powerful in- 
hibitor of this enzyme (J. M. BEILER ANp G. J. 
Martin, J. Biol. Chem. 174: 31, 1948) was studied 
for its effect on cholesterol blood levels in the 
rabbit. Rabbits (12 in number) were fed a diet 
consisting of rabbit chow containing 1.5% peanut 
oil and 0.5% cholesterol. The blood cholesterol 
levels were determined prior to treatment and 
cholesterol diet. Then the group was placed on 
the cholesterol diet and subdivided so that half 
were given phosphorylated hesperidin for the 
first 10 days and the others were not. At the end 
of the 10-day period the groups were switched and 
cholesterol levels taken after another week. The 
results show a definite effect of the phosphorylated 
hesperidin in preventing the development of cho- 
lesteremia. For the first 10-day period the control 
group showed an average rise in blood cholesterol 
of 582 mg. %; the group getting phosphorylated 
hesperidin 285 mg. %. When the treatment was 
reversed during the second 7-day period, the con- 
trol group showed an average rise of 128 mg. %; 
the group getting phosphorylated hesperidin an 
average drop of 140 mg. %. While the cholesteremia 
was not completely prevented, its development 
was attenuated and slowed. 


Renal effects of prolonged feeding of cholesterol 
and bile salt in the rat. W. Marx, E. JAmEson,* 
H. A. Epmonpson,* L. I. Rick* anp E. RipEn- 
HOUR.* Dept. of Biochemistry and Nutrition, 
Univ. of Southern California School of Medicine, 
Los Angeles. 

Electrophoretic studies were made on the serum 
of rats fed a diet containing 1.5% cholesterol and 
0.5% bile salt, for periods of 10 months or longer. 
The serum patterns resembled those occasionally 
found in cases of proteinuria, in that 2 albumin 
peaks and an unusually high gamma-globulin 
peak were observed at pu 7.4. Determination of 
urinary ‘protein’ according to the clinical method 
of Shevky and Stafford in similarly treated rats 
showed a marked proteinuria in some, but not in 
all of the animals. Histological examination of the 
kidneys revealed significant pathology in the 
animals with proteinuria. The most striking 
changes observed were protein casts in the lumen 
of the tubules which correlated roughly with the 
degree of proteinuria. No significant lesions were 
seen in the glomeruli to account for the pro- 
teinuria. 


Cypridina \uciferin. H.S. Mason. Dept. of Biology, 
Princeton Univ., Princeton, N. J. 
An extract of the luminous ostracod crustacean, 
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Cypridina hilgendorfii, purified with respect to 
the oxygen-sensitive luminescent substrate, luci- 
ferin, according to Anderson’s procedure (J. Gen, 
Physiol. 19: 301, 1935), was chromatographed on 
paper in an atmosphere of hydrogen, using a 
variety of solvents. The preparation contained 
only 2 substances, both of which luminesced in 
the presence of luciferase and are accordingly 
called a- and £-luciferin. These substances did 
not fluoresce, and did not contain phosphorus 
or the carbonyl or phenolic groups. It was thus 
not possible to confirm any hypothesis previously 
advanced for the structure of luciferin. On the 
other hand the absorption spectrum of the purified 
concentrate (CHASE AND Bricuam, J. Biol. Chem. 
190: 529, 1951) and the presence in it of nitrogen 
(GIESE AND Cuasb, J. Cell. & Comp. Physiol. 16: 
237, 1940) have been confirmed. The nitrogen has 
been shown to be in the form of a primary aliphatic 
amino group not associated with amino acid and 
luciferin has been further characterized by in- 
frared spectrum and by elementary analysis. 


Structure of a catechol and a 3,4-dihydroxy- 
phenylalanine melanin. H. S. Mason anp A. 
Lapa.* Dept. of Biology, Princeton Univ., Prince- 
ton, N. J., and the U. S. Public Health Service, 
Bethesda, Md. 

Melanins prepared by oxidizing catechol at 
pH 5.1 and 3,4-dihydroxyphenylalanine at pu 6.8 
in the presence of optimal quantities of purified 
mushroom tyrosinase, required 2.6 and 4.5 atoms 
of oxygen respectively per molecule of diphenol 
melanized. The purified products were examined 
with respect to elementary composition, diffrac- 
tion of x-rays, binding of water, reducibility, 
infrared absorption, and base-binding as a func- 
tion of px. The properties of the catechol melanin 
are best expressed in terms of a polymer of o-benzo- 
quinone containing quinonoid and hydroquinonoid 
units attached ring-to-ring through the 4 and 5 
positions, and other structures arising from autox- 
idative hydroxylation and degradation of the 
principal units. Dihydroxyphenylalanine melanin 
appears to be a polymer of indole-5,6-quinone 
containing quinonoid and hydroquinonoid units; 
an average of 3 bonds join each unit of polymer 
to adjacent, coplanar, units, probably through 
couplings at the 3, 4, and 7 positions of the indole 
quinone system followed by internal condensations 
and secondary cross-linkings involving the 2 posi- 
tion. Some protein was bound during melanin 
formation, presumably by the quinone-amino or 
quinone-thiol reactions. 


Metabolism of tryptophan by riboflavin-deficient 
rats. Merte Mason (introduced by Howard 
B. Lewis). Dept. of Biological Chemistry, Univ. 
of Michigan Med. School, Ann Arbor. 

After anthranilic acid is fed to white rats, 
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fuorescent substances can be detected in the 
urine by paper chromatography. Six or 7 spots 
of different sizes and intensities are observed, 
the most intense of which appears to be due to 
the glucuronide of anthranilic acid. Eluates of 
this spot have an ultraviolet spectrum like that 
of anthranilie acid and, following hydrolysis with 
02 x HCl, contain substances that migrate on 
paper-like anthranilic acid and glucuronic acid. 
The other fluorescent derivatives were not in- 
vestigated. A small amount of anthranilic acid 
and considerable amounts of several of its fluores- 
cent derivatives, including the glucuronide, are 
excreted by rats that are fed L-tryptophan after 
being deprived of riboflavin for 3-5 weeks. Under 
the same conditions, non-deficient rats excreted 
minute amounts of the glucuronide only. Evidence 
was obtained that anthranilic acid and its glu- 
curonide are also formed from t-kynurenine by 
rat liver slices and that the glucuronide is formed 
from anthranilic acid by both liver and kidney 
slices. Liver slices from the deficient rats converted 
kynurenine to anthranilic acid and its glucuronide 
twice as rapidly as liver slices from the non- 
deficient rats. 


Molecular weight and viscosity of sodium chon- 
droitin sulfate. Martin B. Matuews (intro- 
duced by ALBERT DorFMaAn). Dept. of Pediatrics, 
Univ. of Chicago, Chicago, Til. 

The molecular weight of native sodium chon- 
droitin sulfate (CS) from mammalian cartilage 
has been reported as 30,000 (by end group titra- 
tion) and 260,000 (by birefringence of flow). The 
discrepancy is due, in part, to difficulties in ob- 
taining pure undegraded CS, and, in part, to 
methodological differences between molecular 
weight procedures. It appeared desirable to deter- 
mine the molecular weight of preparations of pure 
CS by a method of thermodynamic vzlidity and 
to correlate the values obtained with intrinsic 
viscosities. Co(NH3).Cl; was utilized as a pre- 
cipitation agent for CS in the purification of this 
material extracted by different methods. The 
purity of preparations was established by chemi- 
cal analyses and electrophoresis. An incompletely 
purified preparation showed a highly viscous 
component which was a complex of protein and 
CS. The molecular weights of the preparations of 
CS were determined by an osmometric method. 
The values obtained are as follows: for strong 
alkali extracted material; av. Mn = 15,000, av. 
inl = 0.54; for KCl extracted material (from 
stored cartilage, J. EINBINDER AND M. ScHUBERT, 
J. Biol. Chem. 185, 725, 1950); av. Mn = 24,000, 
av. in] = 0.89; for CaCle extracted material; Mn 
= 33,500, [n] = 1.083; Mn = 43,300, [n} = 1.10. 
The viscosity of CS in salt solutions is a function 
of concentration and charge of the cation. CS 
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shows viscosity functions in pure water typical 
of linear polyelectrolytes and data conform to 
relation 7 sp/C = A/(1 + BC!) + D (R. M. Fvoss; 
J. Polymer Sci. 3: 603, 1948). (Supported by a 
grant from the Chicago Heart Association.) 


Purification and properties of alkaline phos- 
phatase from swine kidneys. JamMEs C. MaTHIES 
AND ELEANORE D. GoopMan (introduced by 
O. H. GaEeBLeR). Edsel B. Ford Inst. for Med. 
Research, Henry Ford Hosp., Detroit, Mich. 
Previous attempts (Biochim. et Biophys. Acta 

7: 387, 1951; Science, in press, 1952) to purify the 

alkaline phosphatase of swine kidneys have been 

continued. The following additional methods have 
been studied: /) removal of tryptic contamination 
by means of kaolin adsorption; 2) precipitation 

of the enzyme by means of titration to pH 4.75 

with acetic acid, 3) adsorption of impurities on 

tricalcium phosphate gel, 4) precipitation of im- 

purities by treatment with protamine, and 4) 

the application of electrophoresis-convection. The 

most active enzyme preparation obtained at the 
time of presentation of this abstract, had a specific 
activity of 1020 phosphatase units/mg. of total 
nitrogen, which appears to be the purest material 
obtained from this source at this time. (The 
enzyme unit is defined as that amount of enzyme 
which will liberate 1 mg. of phenol from disodium 

phenyl phosphate in 15 minutes and at 25° C. 

under optimal conditions of px and prior alanine 

activation.) Properties of the enzyme will also be 
discussed. 


Selenium toxicity in rats as influenced by choline, 
betaine and methionine. KENNETH P. McCon- 
NELL (introduced by B. M. Henprrix). Dept. 
of Biochemistry and Nutrition, Univ. of Texas 
Med. Branch, Galveston. 

The present experiments were undertaken to 
examine the protective effect of choline, betaine 
and methionine on the toxic action of sodium 
selenite in the rat. The basal diet contained 18% 
casein, 0.38% cystine, 64% sucrose, 8% fat and 
adequate amounts of minerals and all the known 
vitamins including By, and folic acid. Five groups 
of weanling male rats were fed the basal diet plus 
one of the following: A, 0.4% choline and 17.5 
ppm Se; B, 0.4% betaine and 17.5 ppm Se; C, 
0.4% methionine and 17.5 ppm Se; D, 17.5 ppm 
Se and no supplement; EF, no supplement or 
selenium. The growth of the rats on the various 
diets was observed over a period of 60 days at 
which time all the rats in group D died. It was 
found that the rats receiving selenium grew less 
than the controls in group E and that there were 
no marked differences in body weights until the 
40th day. After the 40th day the rats in group D 
failed to gain while the rats receiving choline, 
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betaine and methionine continued to grow. The 
survival of selenium-fed rats on the various supple- 
ments was greater than that of the group receiving 
no supplement. It is concluded from the data 
obtained that methyl supplements, whether cho- 
line, betaine or methionine afford partial but not 
complete protection against the toxic effects of 
selenium. 


Immobilization of ATP in the bioluminescent reac- 
tion. Witt1amM D. McE.roy anp JANE CouLom- 
BRE.* McCollum-Pratt Inst., Johns Hopkins 
Univ., Baltimore, Md. 

When adenosine triphosphate is added to a 
non-luminous aqueous extract of firefly lanterns, 
a flash of light is emitted, which rapidly decays 
to a low steady state intensity. Evidence has been 
presented previously which suggests that most 
of the ATP is still present but, by some unknown 
reaction, has been made unavailable for maximum 
light production. The luciferin and luciferase have 
been separated and partially purified. With these 
preparations, it is possible to show that luciferin, 
as well as magnesium, is essential for the im- 
mobilization of ATP. Calcium inhibits the rate 
of light intensity decay resulting in a greater 
total light emitted. The results indicate that the 
immobilization of ATP is more sensitive to calcium 
than is the initial light reaction. However, com- 
pounds which compete with luciferin in the initial 
light reaction, such as benzimidazole, benzo- 
thiazole and benzotriazole, do not influence the 
rate of immobilization of ATP. The results will be 
discussed in relation to a proposed scheme for 
bioluminescence in firefly extracts. 


Effects of x-irradiation on liver glycogen and 
blood sugar. Ratpo W. McKEE. Cancer Research 
Inst. of the New England Deaconess Hosp. and 
Dept. of Biological Chemistry, Harvard Med. 
School, Boston, Mass. 

The fasting of albino rats immediately following 
total body x-radiation (1500r) resulted in what 
appeared to be a retarded rate of glycogenolysis. 
Even after 24-36 hours of fasting, liver glycogen 
values were 1.0-2.5% as compared with 0.1-0.2% 
in the control groups. To test the ability of the 
x-radiated rats to form liver glycogen, animals 
were fasted 20 hours prior to irradiating and then 
the fast continued 12 hours. In striking contrast 
to normal fasting animals, the x-radiated rats 
rapidly produced liver glycogen with values up 
to 1.5%. During fasting the blood sugar of ir- 
radiated rats falls less than control animals. The 
differences are more marked when glucose is 
administered. Likewise in x-radiated rabbits the 
blood sugar tolerance curves remain elevated for 
a longer time than normal. The curves in both 
species are not of a diabetic type and there appears 
to be no observable damage to the pancreas. Also 
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increased activity of transaminases in liver tissue 
following animal radiation may have some rela. 
tionship to this phenomenon. It is likely that this 
production of glycogen is a gluconeogenesis stimu- 
lated by the pituitary and the adrenals. Jn vitro 
studies with liver slices measuring glycogen syn- 
thesis from carbohydrates and amino acids as 
substrates, are being carried out. 


Isolation of a polyglycerol phosphatide from dog 
liver. JouN M. McKissin anv Wanna E. 
Taytor.* Dept. of Biochemistry, State Univ. of 
New York Med. Center, Syracuse. 

Livers from freshly sacrificed dogs were frozen 
on dry ice, crushed and extracted with alcohol 
ether and the residues extracted again with CHCl; 
in Soxhlet extractors. The combined extracts in 
CHCl; solution were purified by repeatedly emul- 
sifying in .25 mM aqueous MgCle. The phosphatides 
were prepared by acetone precipitation and these 
treated with 95% ethanol in a deep freeze cabinet. 
The alcohol insoluble phosphatides in CHC, 
solution were then placed on a silicic acid-celite 
column. The column was washed with a solution 
of 2% by volume of methanol in CHCl; and then 
eluted with 11% methanol in CHCl. The first 
eluted material was then dissolved in toluene 
and methanol added. The supernatant fraction 
was placed on a silicic acid-celite column and was 
eluted successively with 3.25%, 6%, 9%, 12%, 
20% and 80% methanol in CHCl; respectively. 
These eluates have marked differences in com- 
position. The 6% eluate contains the polyglycerol 
phosphatide in almost pure state. Inositol and 
amino N phosphatides are concentrated in the 12, 
20 and 80% eluates whereas sphingolipids are 
concentrated in the 9 and 12% eluates. The un- 
known N containing lipids are concentrated in 
the 9 and 80% eluates. The polyglycerol phos- 
phatide thus separated contains 3.79% P and 
0.122% N. The molar N:P of .072 indicates that 
the nitrogenous lipid is a contaminant. The 
phosphatide contains fatty acid and glycerol in 
the molar ratio to P of 3:3:2 respectively. Glycero- 
phosphoric acid has been isolated from acid 
hydrolysates as well as a phosphate ester of 
glycerol combined with some other unidentified 
substance. An unidentified water soluble car- 
boxylic acid also appears to be present in hydroly- 
sates of the phosphatide. 


Respiratory activity of human leukocytes in vitro. 
Gorpvon R. McKinney, R. Wayne RuNDLES 
AND SAMUEL P. Martin (introduced by FReED- 
ERICK BERNHEIM). Dept. of Medicine, Duke 
Univ. School of Medicine, Durham, N.C. 
Leukocytes were separated by gravity sedi- 

mentation with dextran (C. P. Emerson) from 

the blood of healthy individuals after it had been 
passed through a decalcifying resin and handled 
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without exposure to wettable surfaces. After 60 
minutes’ sedimentation at 4° C., the leukocytes 
were concentrated by centrifuging 15 minutes at 
50 times gravity and decanting the supernatant 
plasma. The white cells were resuspended in 
plasma and Hanks’ solution, modified to contain 
no divalent cations. The Qo, of these cells, deter- 
mined by Warburg’s direct method and reported 
as microliters O2/10" cells/hour, was 6.3, a value 
which did not change upon the addition of citrate, 
alpha-ketoglutarate, succinate, fumarate, malate, 
oxalacetate or glutamate in final concentration of 
0.01 m. Exogenous cytochrome c (0.00005 m) did 
not stimulate nor did malonate (0.01 m) inhibit 
respiration with or without added succinate. KCN 
and p-chloromercuribenzoate in a final concen- 
tration of 0.0001 m markedly depressed respira- 
tion, but 0.001 m DNP was without effect. When 
cells were broken by grinding with alumina gel, 
however, stimulation with succinate, alpha-keto- 
glutarate, oxalacetate, cytochrome c, and DNP, 
and inhibition with malonate were observed. 
This indicates the existence of succinoxidase and 
an active Krebs cycle in mature leukocytes. It 
was evident that an intact cellular membrane 
prevented the usual stimulation by Krebs cycle 
intermediates and the inhibition by malonate. 


Irradiation-induced destruction of essential fatty 
acids and other metabolites. James F. Mreap 
(introduced by WENDELL H. GrirFiTH). Atomic 
Energy Project, Univ. of California School of 
Medicine, Los Angeles. 

The effect of x-irradiation on dilute aqueous 
solutions of the essential fatty acids (EFA) at 
pH 8-9 or dilute aqueous suspensions of their 
methyl esters has been found to be the initiation 
of a chain reaction which results in the production 
of free radicals containing conjugated double 
bond systems, and in the accumulation of per- 
oxides. Very high yields of these materials are 
obtained by increasing the concentration of EFA 
above certain concentrations (5 xX 10- m for 
linoleic) and by decreasing the rate of x-irradia- 
tion (for example, to 10r/min.). Other materials, 
such as vitamin A, which are not particularly 
susceptible to low doses of x-irradiation when 
present as the sole solute, are rapidly destroyed 
when irradiated in solutions or emulsions con- 
taining EFA. This destruction is probably brought 
about both by the free radicals and the peroxides 
formed from the EFA, and the free radical destruc- 
tion results in a partial protection of the EFA from 
the effects of irradiation. The mechanism is dis- 
cussed in terms of a possible model for the bio- 
chemical effect or irradiation on animals. 


Nutritional factors in lipogenesis from acetate in 
tissue slices of the rat. Grace MEDES AND 
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SripnEyY WeEINHOUSE. Lankenau Hosp. Research 
Inst. and Inst. for Cancer Research, Phila- 
delphia, Pa. 

Incorporation of acetate carbon into fatty acids 
of liver slices from normal, well-nourished rats, 
studied with C!4-methyl-labeled acetate, was found 
to proceed linearly for at least 4 hours in vitro. 
Lipogenesis from acetate was greatly impaired 
in liver slices from rats fasted or chronically 
undernourished, but highest rates of acetate in- 
corporation were observed when the animals were 
refed for 24 hours following varying periods of 
fasting or food restriction. Lipogenesis occurred 
in kidney, heart, spleen and testis slices, but at 
considerably lower rates than were observed for 
liver. With neither liver nor extrahepatic tissues 
was there any correlation between the incorpora- 
tion of acetate carbon into fatty acids and its 
oxidation to CO:. However, under all conditions 
acetate oxidation was considerably higher than 
its incorporation into fatty acids. Lipogenesis 
from acetate was equally diminished in thiamin- 
deficient rats and their pair-fed controls. In 
thiamin-deficient rats neither food nor thiamin 
alone restored fatty acid synthesis; however, 
administration of both food and thiamin resulted 
in prompt resumption of normal or above normal 
lipogenesis from acetate. In contrast with ‘nour- 
ished’ liver slices, ‘fasted’ slices were unresponsive 
to the addition of insulin. It is concluded that the 
defect in fatty acid synthesis during under- 
nourishment occurs somewhere in the process of 
conversion of acetate to fatty acid, and that this 
step is not closely related metabolically to acetate 
oxidation. 


Cellular microspectroscopy of hemoglobin-derived 
pigments. Ropert C. MeLuors. Memorial Cen- 
ter for Cancer and Allied Diseases, New York 
City. 

By means of a universal microscope and micro- 
spectrometer that permits a recording of the light 
absorption of microscopic objects over the entire 
optical spectrum (wavelength region, 0.2-l5y), 
an attempt is being made to characterize the 
absorption spectra of hemoglobin-derived pig- 
ments that occur normally and abnormally in 
tissue cells. The analysis is applied to submicro- 
gram quantities (order of 10 wg.) of pure ma- 
terials such as the hemoglobins, hematin, bile 
pigments and the iron-proteins, ferritin and hemo- 
siderin; to oxidation, reduction and metallic deriv- 
atives of certain of these compounds; and to pig- 
ments as they occur in individual tissue cells, 
particularly under circumstances in which there 
is a preponderant localization of one or another 
substance. Microabsorption spectra in the ultra- 
violet and the visible regions (wavelength region, 
0.3-0.8u) on tissue sections, with a sample of 
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thickness, 10u, and of cross-sectional area, 4y?, 
are recorded for the hemoglobins of the red blood 
cell; the bile pigments in the liver cell; and the 
iron-protein, hemosiderin, in cells of the reticulo- 
endothelial system. 


Metabolism of the perfused cat brain in vivo. 
HERBERT L. MEtTzER,* REGINALD M. Taytor* 
AND WaRREN M. Sperry. Depts. of Biochemistry 
and Experimental Psychiatry, New York State 
Psychiatric Inst., and Depts. of Biochemistry and 
Psychiatry, Columbia Univ., New York City. 
Some aspects of the metabolic requirements of 

the perfused cat brain, isolated in vivo according 

to the Geiger-Magnes technique (Am. J. Physiol. 

149: 517, 1947), were investigated. Acetate 1-C14, 

pyruvamide 2-C!*, and lactate 2-C!* were found 

to give rise to labeled COz. Labeled glucose was 
isolated from brain tissue following perfusion 
with pyruvamide. The requirement of the per- 
fused brain for glucose was found to be markedly 
reduced if lactate was present in the perfusion 
fluid. Under such conditions the glucose concen- 
tration of the brain was found to be as low as 10 
mg/100 gm., although the functional activity, as 
measured by the electrocorticogram and corneal 
reflexes, was about the same as was observed when 
the brain was perfused with a fluid containing 
large amounts of glucose. (This investigation was 
supported by a research grant from the National 
Institutes of Health, Public Health Service.) 


Structure and microbiological activity of some 
dinucleotides isolated from RNA. R. B. Merri- 
FIELD* AND D. W. Woo..ey. Rockefeller Inst. 
for Med. Research, New York City. 

Lactobacillus helveticus 335 has previously been 
shown to require uracil for growth and to be 
unable to substitute other pyrimidines, purines, 
nucleosides or mononucleotides for this purpose. 
When yeast ribonucleic acid was treated with 
6N HCl for 3 minutes at 25° the product com- 
pletely replaced uracil, even though it contained 
no free uracil. Fractionation of this partial hydrol- 
ysate on ion-exchange resin has yielded analyt- 
ically pure dinucleotides possessing microbio- 
logical activity approximately equal to uracil on 
a molar basis. The structure of a guanylic-cytidylic 
dinucleotide was demonstrated in the following 
manner to be 5’ (a (or b) guanylyl) cytidylic 
acid b. Alkaline hydrolysis gave guanylic acids 
a and b and cytidylic acid b. Intestinal alkaline 
phosphatase, partially inhibited by arsenate, 
yielded guanosine, cytidine and cytidine-5’-phos- 
phate. The latter was identified on paper, on 
ion-exchange columns and by Hepple’s 5’-phos- 
phatase. Schmidt’s prostate acid phosphatase 
liberated one mole of inorganic phosphate from 
the dinucleotide, and the isolated product, con- 
taining one mole of phosphorus, yielded guanylic 
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acids a and b, and cytidine on alkaline hydrolysis, 
The dinucleotide was unaffected by ribonucleage 
or by 5’-phosphatase. By similar procedures the 
structures of the dinucleotides adenylic-cytidylic, 
uridylic-cytidylic, cytidylic-cytidylic, and adeny. 
lic-guanylic were studied. Those compounds con- 
taining cytidine-5’-phosphate esterified with 
either a pyrimidine or a purine riboside were 
microbiologically active, while those not con- 
taining this grouping were not. These facts suggest 
that the nucleosides and monocucleotides are not 
along the main pathway of uracil utilization. 


Role of vitamin Bs in deamination of serine. 
Davin E. Merziter* ano Esmonp E. SNELL. 
Dept. of Chemistry, Univ. of Texas, Austin. 
Pyridoxal (1-10mm) and aluminum or copper 

salts (1 mM) cause the rapid deamination of 
serine (10 mm) at 100° and px 4-5. Pyruvate and 
ammonia are produced almost quantitatively; 
pyridoxal concentration changes very little. Cys- 
teine yields ammonia, pyruvate and HS. This 
suggested that serine deaminase, like cysteine 
desulfurase, might be a vitamin Bs enzyme. A 
Bs requiring mutant of E. coli could be grown 
with or without Bs on a ‘complete’ synthetic 
medium. Cells grown 16 hours were washed, 
suspended in 0.1 m phosphate buffer, px 7, and 
shaken with toluene or vacuum dried. Their 
capacity to deaminate DL-serine was determined 
by measuring pyruvate production. With Be-defi- 
cient cells, activity was increased 50-100% by 
addition of 0.05 mm pyridoxal phosphate; cells 
grown with Be gained only 10-20%. Cell-free 
extracts prepared at pH 7-7.8 from these or from 
more active cells grown on tryptone medium 
gradually lost activity which could be restored 
by pyridoxal phosphate. Pyridoxal phosphate 
caused a 10-fold increase in activity of such 
extracts from Be-deficient cells. With extracts the 
pH optimum was about 8.2. No activation by 
adenylic acid, glutathione, or metal ions was 
detected; threonine was deaminated very slowly. 
As reported by Wood and Gunsalus, (J. Biol. 
Chem. 181, 171, 1949), cells dried at px 7.8 with 
glutathione are activated by adenylic acid and 
rapidly attack threonine. Activity of such cells 
from tryptone medium is only slightly increased 
by pyridoxal phosphate. Differences in the two 
deaminase preparations are being studied. 


Pasteur effect in yeast lacking cytochrome oxi- 
dase. Orro MreyEerHor! anp Haro.p M. DaviD- 
son.* Dept. of Physiological Chemistry, Univ. 
of Pennsylvania School of Medicine, Philadel- 
phia,,Pa. 

Respiration and fermentation were studied 
manometrically in mutant yeast of Ephrussi lack- 


1 Deceased Oct. 7, 1951. 
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ing cytochrome oxidase. Respiration occurred 
only when fermentable sugar was added and then 
only in 100% oxygen. However in quick-dried 
preparations of the mutant of brewer’s yeast the 
oxidation of reduced DPN was observed in the 
absence of added sugar. The respiration, in- 
sensitive to cyanide, was temporarily accelerated 
during the early stages of inhibition of fermenta- 
tion by iodoacetate, possibly due to the transient 
accumulation of reduced DPN. Iodoacetate also 
induced respiration in air. Fermentation was in- 
hibited aerobically when the tension of oxygen 
was great enough to permit respiration. The 
Pasteur effect was conventional in that aerobic 
fermentation was steady and the higher anaerobic 
rate was resumed after oxygen was replaced by 
nitrogen; but it was unconventional because the 
onset and reversibility of the oxidative inhibition 
of fermentation was prolonged, not instantaneous, 
and because the Meyerhof quotient was 8-15 
instead of 1-2. No evidence was adduced that 
hydrogen peroxide could be held responsible for 
the aerobic inhibition of fermentation. The results 
were consistent with the view that the mutant 
respires via flavine enzymes. With this organism 
at least the hypothesis cannot be valid that the 
oxidation-reduction state of cytochrome oxidase 
determines the Pasteur effect. (Aided by a grant 
from the Dazian Foundation for Medical Re- 
search.) 

Reaction of diisopropyl fluorophosphate (DFP) 
with red blood cell cholinesterase. Harry O. 
MicuEeL. Enzyme Chemistry Branch, Chemical 
Corps Med. Labs., Army Chemical Center, Md. 
The relationship between DFP concentration 

and cholinesterase inactivation was investigated 

using red cells from human and beef blood and 
partially purified preparations of beef red cell 
cholinesterase. A large fraction of added DFP 
was found to react preferentially with components 
in red cells other than cholinesterase. DFP labeled 
with P%, when added to whole red cells, was 

rapidly bound to material precipitable by 5% 

trichloroacetic acid. Of the total DFP bound/ml. 

of red cells when cholinesterase inactivation is 
complete, about 95% was bound before any ap- 
preciable inactivation of the enzyme was observed. 

Labeled DFP, when allowed to react with a highly 

purified preparation of beef red cell cholinesterase 

obtained commercially, was bound in amounts 
proportional to enzyme inactivation. Approxi- 
mately twice as much DFP was bound per unit of 
enzyme activity by this preparation of beef red 
cell cholinesterase as was found previously for 
electric eel cholinesterase. The amount of cholines- 
terase in human red cells, assuming that one mole 
of enzyme is inactivated by one mole of DFP, is 
estimated to be equivalent to a concentration of 
4X 10° Mm. 
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Binding of ions to myosin. E. MIHALyI AND B. N. 
GuosH (introduced by James H. Jongs). Inst. 
for Muscle Research, Marine Biological Lab., 
Woods Hole, Mass. 

The interaction of myosin with ions was in- 
vestigated: a) by equilibrium dialysis and )b) 
by the change of pH of a salt-free myosin solution 
upon salt addition. The dialysis method was used 
with methyl orange and thiocyanate ions. At pH 
6.8 and ionic strength 0.3 the binding of methyl 
orange is slight, corresponding to the calculated 
‘binding index’ of 2.4. Thiocyanate is practically 
not bound above the isoionic point but becomes 
increasingly bound as the pH is lowered. Tempera- 
ture does not affect the extent of binding. Chloride 
ions compete strongly with the thiocyanate ions. 
The shift of px of a salt-free myosin solution acid 
to the isoionic point shows a strong interaction 
between myosin and anions. The effectiveness of 
the investigated anions decreases in the following 
order: F, SCN, I, Br, Cl, SOy. The effect of the 
strongly bound F and SCN is apparent, though 
less pronounced, even above the isoionic point, 
while the others are ineffective in this region. 
Divalent cations seem to be bound above, as well 
as to a smaller extent, below the isoionic point. 
(This work was supported by the Armour Re- 
search Laboratories.) 


Histochemical characterization of articular carti- 
lages of poliomyelitis patients. James S. MILEs,* 
LituiaN EICHELBERGER AND MicHaEL Roma.* 
Dept. of Surgery, Univ. of Chicago, Chicago, Til. 
Chemical data will be presented for the values 

of hyaline cartilages removed from the joint 

surfaces of poliomyelitis patients during recon- 
structive procedures. These data are utilized to 
describe 1) the percentages of extracellular and 
intracellular solids in 100 grams of the total 
cartilage solids, 2) the percentages of connective 
tissue solids and chondroitin sulfate solids in 100 
grams of extracellular solids and 3) the histo- 
chemical characterization of the extra- and intra- 
cellular phases per kg. of fresh cartilage. From 
the acquired data it seemed reasonable to ascribe 
approximately 75% of the cartilage solids of these 
patients to the extracellular solids and 25% to 
the cellular solids. This generalization does not 
vary significantly from the values obtained on 
normal puppy articular cartilages. Great differ- 
ences are noted however when the extracellular 
solids are considered from the standpoint of 
their separate parts: namely the connective tissue 
solids, varying between 69 and 92% and the 
chondroitin sulfate solids varying between 8 and 

31%. The connective tissue solids were found to 

be a larger component than the chondroitin sul- 

fate solids. Furthermore, the connective tissue 
solids varied inversely with the chondroitin sul- 





260 


fate solids. The histochemical patterns for the 
masses of the extra- and intracellular phases per 
kg. of fresh cartilage will be presented and dis- 
cussed. The relative mass of the solids of the cells 
(chondrocytes) per kg. of cartilage varied be- 
tween 4 and 8%. The calculated percentages of 
cellular water in many patients were low, or a 
state of dehydration of the cells existed. 


Thermal stability of a pyruvic oxidase. WALTER 
MiLitzER AND Louise Burns.* Dept. of Chem- 
istry, Univ. of Nebraska, Lincoln. 

A pyruvic oxidase was found in the cell granule 
isolated from a thermophilic bacterium (isolate 
no. 2184). The enzyme system was dependent on 
magnesium and diphosphothiamine. Fluoride in- 
hibited completely. The enzyme system can func- 
tion in borate buffer (pH 6.5) without phosphate, 
although activity was greater when phosphate was 
present. Assays were conducted at 45°C. by fol- 
lowing oxygen consumption. Unlike other enzymes 
isolated and identified from this organism (Arch. 
Biochem. Biophys. 31: 416, 1951; 26: 299, 1950), 
pyruvic oxidase did not resist inactivation at the 
growing temperature of the organism (65° C.). A 
treatment at 60°C. for 1 hour completely de- 
stivyed the pyruvic oxidase activity of the cell 
granule but did not injure enzymes such as cyto- 
chrome oxidase, apyrase, succinic oxidase nor 
cytochrome 6b. Magnesium added to the suspen- 
sion of the cell granules during heating only partly 
protected the enzyme against inactivation and 
could not account for the stability of the enzyme 
system in the growing cells. Pyruvic oxidase in 
the intact cell withstood heating for an hour at 
65°C. When, however, the cells were broken up 
with lysozyme, the enzyme did not retain its 
ability to resist destruction. Factors responsible 
for this anomaly have been studied. 


Myosin preparations from the rabbit, rat and 
mouse. Gait LoreENz MILLER, RicHarp H. 
GoLvER,* Epwarp S. ErretMAN* aNp Eiza- 
BETH ESHELMAN MILLER.* Inst. for Cancer Re- 
search and the Lankenau Hosp. Research Inst., 
Philadelphia, Pa. 

Muscle tissue was ground in a mortar cooled 
with solid carbon dioxide and was extracted at 
2°C. for 5 minutes with 0.6 ionic strength px 6.5 
buffered potassium chloride solution. The mixture 
was clarified by centrifugation and the myosin 
was precipitated from the supernatant fluid by a 
15-fold dilution with water. The precipitated myo- 
sin was finally redissolved in a medium identical 
with that used for extraction. The yield of myosin 
thus obtained was more reproducible and one- 
third higher than that obtained when dry ice was 
added to the tissue during the grinding or when 
fresh muscle ground in a Latapie mill was ex- 
tracted. Electrophoretic analysis of the myosin 
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revealed the presence of a slowly migrating im. 
purity, while ultracentrifugal analysis revealed 
rapidly sedimenting impurity. Further studies are 
being made on the identification of the impurities 
and their possible correspondence to one another, 
Preparations of myosin isolated from muscles of 
the rabbit, rat or mouse were not readily dis- 
tinguishable on the basis of yield, mobility or 
sedimentation rate. However, to judge from the 
differences between sedimentation patterns ob- 
tained at room and refrigerator temperatures, 
the mouse myosin appears to be much less stable 
than the others. 


Factors affecting biosynthesis of plasma albumin 
and globulin fractions as studied with the aid of 
lysine-e-C'!4 and_ histidine-2-C'*. Leon L. 
MILLER AND Ws. F. Bate.* Dept. of Radiation 
Biology, Univ. of Rochester, School of Medicine 
and Dentistry, N. Y. 

Lysine-e-C'* and histidine-2-C'* have been used 
in studies seeking to assess factors which deter- 
mine the albumin to globulin ratio of the plasma 
proteins. Both intact rats and isolated perfused 
rat livers yield data which point strongly to the 
conclusion that the blood amino acid level is the 
factor conditioning the quantitative response of 
the liver in the biosynthesis of the albumin and 
globulin fractions. Where the amino acid level 
is comparatively high, the synthesis of the plasma 
albumin fraction is favored (high A/G). Where the 
amino acid level is low, the synthesis of the plasma 
globulin fraction is favored (low A/G). These ob- 
servations make understandable variations in the 
A/G ratio observed in starvation, protein deple- 
tion, and liver disease with and without hepatic 
portal obstruction. Factors such as the blood glu- 
cose level, anoxia, and the A/G ratio of the cir- 
culating blood plasma, appear to be without sig- 
nificant direct effect on the albumin to globulin 
ratio of newly formed plasma proteins. 


Hydrolysis of acetylated ovalbumin by crystalline 
pepsin. Lita MILLER aND Orto Nevuuavs.* 
Dept. of Biological Chemistry, Univ. of Michigan, 
Ann Arbor. 

The configuration assumed to be necessary for 
the action of pepsin has been based largely on 
experiments with synthetic peptides. Studies of 
the action of crystalline pepsin on purified pro- 
teins which have been subjected to the action of 
chemical agents are limited; in most cases the 
modified proteins have not been characterized or 
isolated. In the present study, crystalline oval- 
bumin was altered by acetylation with ketene. 
At pH 5.6, 68% of the amino groups were acety- 
lated and at 9.5, the remaining amino groups and 
approximately 54% of the hydroxyphenyl groups. 
These modified proteins were dialyzed, precipi- 
tated with sodium sulfate, purified by dialysis 
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and the resultant product lyophilized. In the en- 
zyme studies with these products, the average 
strength of the crystalline pepsin, expressed as 
hemoglobin units, was 4.1 X 10-* units/mg. of 
substrate nitrogen. The course of the hydrolyses 
was followed by the determination of the amino 
nitrogen and the trichloroacetic acid precipitable 
nitrogen. The increases in amino nitrogen occur- 
ring during 24-hour incubation at 30° were 16, 
14 and 6% of the total nitrogen with untreated, 
N-acetylated, and O,N-acetylated ovalbumins as 
the respective substrates. For the corresponding 
substrates the precipitable nitrogens in this period 
were 4, 12 and 60% of the substrate nitrogen re- 
spectively. The interpretation of these results will 
be discussed. 


Enzymatic oxidation of propandiol phosphate. 
0. Neat Miuuser, C. G. Huaerns, K. ARAI AND 
R. P. SanpMAN (introduced by D. BarLey 
CaLvin). Dept. of Biochemistry and Nutrition, 
Univ. of Texas Med. Branch, Galveston, Texas. 
Propandiol 1-phosphate (PDP) is a normal con- 

stituent of liver, kidney, and brain tissues, ranging 

from 1-5% of the acid-soluble phosphorus. Sim- 
ilarities between PDP and triose phosphates of 
the glycolytic scheme and to alpha-glycerophos- 
phate are apparent. It was of interest to deter- 
mine if alpha-glycerophosphate dehydrogenase 
would oxidize PDP. The compound has been syn- 
thesized by usual techniques and purified by ad- 
sorption on ion-exchange resins. The product is 
free from other isomers and starting materials. 

Although the phosphate of PDP is stable to long 

periods of boiling with half-normal alkali or 

normal acid, it is completely liberated with crude 
preparations of intestinal alkaline phosphatase in 

40 minutes at 40° C. A crystalline preparation 

(from rabbit muscle) of myogen A (T. BARANow- 

skI, Z. physiol. Chem. 260: 43, 1939) was found to 

oxidize PDP as well as alpha-glycerophosphate. 

Activity was determined in the Beckman spectro- 

photometer by measuring the appearance of DPN- 

2H in a reaction mixture containing DPN, sub- 
strate, and enzyme in a phosphate buffer (px 

8.0). The reaction with PDP and rabbit muscle 

enzyme reached equilibrium after 15 minutes; 

after 30 minutes a heart-muscle extract was added 
to the same cuvette and blank. Initial reaction 
rate was restored for 40 minutes suggesting the 

Temoval of the reaction products of PDP. Beta- 

glycerophosphate has little or no activity with 

this system. Myogen A is known to contain alpha- 
glycerophosphate dehydrogenase and aldolase. 

Electrophoretic studies on the crystalline enzyme 

to determine the presence of a possible third en- 

zyme component will be reported. 
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Studies on A~’ cholestenol in skin. W. L. MILier, 
Jr.* anD C. A. BAUMANN. Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 

When crude sterols from rat skin are treated 
with a modified Lieberman-Burchard reagent, an 
intense blue-green color forms immediately, 
whereas pure cholesterol or the sterol from most 
other animal sources forms the characteristic 
color only slowly. In this laboratory D. R. Idler 
has recently isolated the fast-acting component 
and identified it as A~’ cholestenol. The distribu- 
tion of A~ cholestenol has been studied by meas- 
uring the total fast-acting sterol in a series of 
digitonides, and correcting for the 7-dehydro 
cholesterol measured spectrophotometrically in 
the regenerated free sterols. The concentration of 


- A cholestenol ranged from 25-35% of the total 


sterol in rat skin. This proportion did not vary 
with sex, basal metabolic rate, nor in severe 
pantothenic acid deficiency, but it did increase 
with the age of the rat. Other organs contained 
only negligible amounts of fast-acting sterol. 
The skins of the cotton rat and of the wild rat were 
similar to those of the laboratory rat. Sterols 
from the skins of the mouse and guinea pig con- 
tained about 15% of the fast-acting component, 
and sheep skin also contained a measurable 
amount. Dog skin was variable, while the amounts 
of A~’ cholestenol appeared to be negligible in the 
skins of the pig, calf, cat, rabbit and man (skin 
over mammary). 4~’ cholestenol was also deter- 
mined by the reduction of selenious acid. 


Formaldehyde-pyruvate condensing enzyme. 
Margaret C. MitcHELL* AND CAMILLO ARTOM. 
Dept. of Biochemistry, Bowman Gray School of 
Medicine, Winston-Salem, N. C. 

The widespread occurrence in animal tissue of a 
formaldehyde-pyruvate condensing enzyme has 
been reported (Federation Proc. 10: 224, 1951). 
We have studied further the properties of this 
enzyme in partially purified preparations (‘large 
granules’ of rat liver). Our previous data on some 
characteristics of the addition product(s) have 
been confirmed and extended by the use of C!- 
labeled formaldehyde. It appears now that the 
enzyme is different from the diphosphothiamine- 
metal-proteins catalyzing the formation of acyl- 
oins from other aldehydes and pyruvate. Since 
in the reaction between formaldehyde and pyru- 
vate, no CO, is evolved, it seems likely that the 
initial product is a four carbon compound from 
which other compounds can be formed enzymat- 
ically or non-enzymatically. (Aided by the U. S. 
Atomic Energy Commission, Contract No. AT- 
(40-1)-288, Title II). 


Polymerization of actin. W. F. H. M. Mommaenrts. 
Dept. of Biochemistry, Duke Univ., School of 
Medicine, Durham, N. C. 
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According to previous studies with pure actin, 
the polymerization of this protein entails the 
stoichiometric breakdown of ATP, according to 
the equation: actin + ATP = actingpolym) + 
ADP + phosphate (/). In this reaction, the 
amount of actin which liberates 1 mole of phos- 
phate equals the molecular weight, as determined 
by lightscattering. This equation holds in a vari- 
ety of conditions. In particular, there is a con- 
comitant effect upon both polymerization velocity 
and rate of phosphate liberation under the influ- 
ence of experimental variables. This is strikingly 
demonstrated by the application of inhibitors 
like chloromercuric benzoate, urea and iodide. 
These reagents delay both the polymerization, 
and the liberation of phosphate, and block both 
processes at sufficiently high concentrations. It is, 
nevertheless, probable that equation 1 is of a mul- 
tiple nature, proceeding in two separate steps, the 
first of which is a phosphorylation of the protein: 
actin + ATP = actin-po + ADP (2a); actin-pH 
+ actin = actin-actin + phosphate (2b). There 
are indications that it is the sulfhydryl group of 
actin which interacts with the ATP, preliminary 
to the condensation reaction, in analogy with the 
behavior of coenzyme A. No phosphorylated actin 
has been found to appear in measurable concentra- 
tion under a variety of circumstances. 


Distribution of C1‘ in the rat after oral adminis- 
tration of a dioleylstearin 1-C!*. Marcaret G. 
MoREHOUSE AND MILLIE THOMPSON (intro- 
duced by Joun W. Ment). Dept. of Biochemis- 
try and Nutrition, Univ. of Southern California 
School of Medicine, Los Angeles. 

A triglyceride containing oleic and _ stearic 
acids has been synthesized by direct esterification. 
Physical constants show it to closely resemble a 
mixed dioleylstearin with a melting point of 35°C. 
Stearic acid 1-C!* was used to label the compound. 
Female rats weighing 175 + 10 gm. were fasted 
48 hours, fed 0.42 gm. of the fat, and sacrificed at 
intervals corresponding to early, median and late 
absorption periods previously determined by 
feeding an unlabelled fat. The distribution of 
activity was established by determining the 
amounts and specific activity of the material re- 
maining in the digestive tract, of the phospholipid 
and neutral fat of the gut wall, of the same sub- 
stances in the liver and of the ether soluble mate- 
rial after acidification of the saponified carcass. 
At the 3-hour period when half the fat has been 
absorbed activity determinations account for 88% 
of that administered with 40% of the activity ap- 
pearing in the carcass lipids. In both intestine and 
liver the specific activity of the neutral fat is 
higher than that of the phospholipids. Results 
from studies on the other 2 periods will also be dis- 
cussed with particular reference to the specific 
activity of the phospholipids and neutral fat of 
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the intestinal wall. (Supported by a grant from 
Swift and Co.) 


Adhesion of fibrin clots to tissue. Peter R. Mor. 
RISON AND FREDRIC DopprE.t.* Depts. of Physi- 
ology and Zoology, Univ. of Wisconsin, Madison. 
Fibrin clots were formed from partly purified 

bovine Fraction I (3 gm. fibrinogen/].) and throm- 

bin (1 unit/ec.) and clotted for 20 minutes. Tis- 
sues were removed from freshly killed dogs anda 
thin square was stretched tightly over a metal 
rod by a plastic ring. The clot was formed be- 
tween this surface and a cloth covered disc. The 
force necessary to separate the clot from the sur- 
face was then measured as previously described 
(MorRRISON AND SEILER, Am. J. Physiol., in press) 
but under saline to eliminate surface tension. Of 
the four tissues employed, artery, vein, perito- 
neum and muscle, adhesion to artery was the low- 
est (1 gm/cm.?), this being, however, comparable 
to the best nonbiological surfaces tested. Adhe- 
sion to vein and peritoneum was better (2 gm/ 
cm.?) and adhesion to muscle (cut diaphragm) 
was best (3 gm/cm.?). Platelets had a deleterious 
effect on vein, artery and peritoneum with half 
the normal concentration reducing adhesion to 
one third or less. On muscle, however, plaielets 
increased adhesion up to two-fold. Red biood cor- 
puscles (25 v.%) had no effect on adhesion to 
vein, peritoneum or muscle. In contrast, whole 
serum increased adhesion markedly, up to 3-fold 

on vein and peritoneum (7 gm/cm.?) and up to 5- 

fold on muscle (15 gm/em.?). Calcium had no ef- 

fect at concentrations of 10-4 or 10-* m but at 10° 

M the adhesive force was doubled. 


Activating influence of a-estradiol on the in vitro 
incorporation of glycine-2C 1‘ into surviving rat 
uteri. GERALD C. MUELLER AND GLENN N. 
YANAGI (introduced by H. F. Deutscn). Mc- 
Ardle Memorial Lab., Univ. of Wisconsin Med. 
School, Madison. 

The rate of glycine-2C 4 incorporation into pro- 
tein of surviving rat uteri was studied at frequent 
intervals throughout a 96-hour period after the in- 
travenous administration of 10 ug. of a-estradiol. 
Within 4 hours all uteri responded with a sig- 
nificant increase in the rate of glycine incorpora- 
tion, and at 20 hours a maximal rate of 2-3 times 
that of the control uteri was obtained. Subse- 
quently this rate fell abruptly to the control 
level at 36 hours and then rose slightly to a plateau 
for the remainder of the 96-hour period. Variation 
in the level of a-estradiol indicated that a maximal 
rate of response was obtained with 10 wg. The in- 
corporation was highly dependent on glucose and 
oxygen. Dinitrophenol .0001 m or NaCN .0001 M 
blocked the incorporation of glycine completely; 
however at lower concentrations of dinitrophenol 
the estrogen-treated uteri were inhibited less than 
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the control uteri. Isolation of the amino acids from 
the hydrolyzed protein showed that 90-95% of the 
activity was accounted for as glycine with only 
small amounts present in the serine fraction. The 
addition of .001 M serine to the reaction media 
significantly lowered the specific activity of ac- 
tivated uteri, but produced an increase in the 
controls. Formate .001 m has the opposite effect. 
Estradiol in vitro produced a slight activating 
effect in some cases. Of other steroids tested in 
vitro desoxycorticosterone and progesterone were 
found to be toxic to the glycine incorporation at 
low levels, where as cortisone had no effect. Addi- 
tional data will be reported on other aspects of 
this system. 


A study of the properties of native ACTH. Pau. 
L. Munson, ANNA Morse* ano Epwarp MI1- 
LEY.* Biological Research Labs., Harvard School 
of Dental Medicine, Boston, Mass. 
Centrifugation of frozen hog pituitaries at 25,- 

000 g and 1-5°C. yields 0.35 ml/gm. of a dark red 

exudate which contains ACTH, presumably in its 

native state, in high concentration. The exudate 
provides a convenient starting material for puri- 
fication of native pituitary hormones without the 
use of protein denaturing agents. The frozen 
glands thaw during centrifugation and pack at 
the bottom of the tube, but this does not result 
in any gross distortion of structure. Histologi- 
cally, the centrifuged glands are not noticeably dif- 
ferent from non-centrifuged controls. Cytologi- 
cally, the cells of the frozen glands are intact, but 
the nuclei appear dense and shrunken. The blood 
vessels appear to have been drained of their con- 
tents. The exudate exhibits a significant amount 
of ACTH activity at a dilution of 1:64,000 when 
assayed with hypophysectomized rats by the 

Munson modification of the method of Sayers 

et al. Biological assays of the exudate for other 

hypophyseal hormones and purification studies 
are in progress. 


Partial purification and properties of brain phos- 
phofructokinase. J. A. Munrz. Dept. of Bio- 
chemistry, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

Phosphofructokinase (PFK) has been prepared 
from acetone powders of rat, dog and beef brain. 
Aqueous extracts of the acetone powders were 
heated at 62°C. for 5 minutes in the presence of 
0.0015 m ATP and then frozen and thawed. Ap- 
proximately half of the protein flocculated out of 
solution and was removed by centrifugation. All 
of the PFK activity remained in the supernatant. 
Most of the PFK could then be precipitated with 
(NH,)2SO, at px 8 between 35 and 52% saturation 
and the activity was increased 4- to 5-fold per 
unit of protein as compared to the acetone powder 
extract. This preparation does not catalyze the 
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phosphorylation of glucose, fructose, glucose-1- 
phosphate or glucose-6-phosphate and it contains 
negligible amounts of apyrase and myokinase. 
The enzyme is activated by Mn*tt, Mg**, and 
Cot*, the respective Km values being 5.6 X 10-4, 
1.2 X 10-%, and 1.8 X 107%. Zn** and Ni** have a 
small activating effect. NH,* is required for full 
activity and the Ky is 4 X 10~‘, while Kt has only 
a slight stimulatory effect. With the enzyme 
preparation, the reaction ATP + F-6-P — HDP 
+ ADP, does not go to completion. This aspect 
of the problem is being investigated. 


Excretion of formaldehydegenic substances by 
normal and scorbutic guinea pigs. Ex1 M. 
NapDEL* AND JOHN J. ScHNEIDER. Pathology 
Section, National Cancer Inst., Bethesda, Md., 
and Dept. of Exper. Medicine, Jefferson Med. 
College, Philadelphia, Pa. 

The excretion of formaldehydegenic (FG) sub- 
stances by normal guinea pigs is high, being of 
the order of 100 gamma/24-hour period. Animals 
on a scorbutigenic diet showed first normal, then 
low, and as the deficiency disease progressed, very 
high FG titres (E. M. NapEL AND J. J. SCHNEIDER, 
J. Clin. Endocrinol., 11: 791, 1951 abstract). After 
ascorbic acid therapy, animals with high titres 
excreted diminished amounts of FG substances. 
Starved animals given daily supplements of as- 
corbic acid had normal FG excretion values. Frac- 
tionation of urinary extracts from normal and 
scorbutic animals showed that the periodate- 
reacting material was largely water soluble and 
ketonic in nature. The purest fraction of extracts 
from urine of scorbutic animals showed an ab- 
sorption maximum at 240 my in alcoholic solu- 
tion. Sulfuric acid solutions of this fraction dis- 
played a green fluorescence and absorption 
maxima at 280 my, 390 mu, and 470 my, corre- 
sponding to those given by Zaffaroni (J. Am. 
Chem. Soc., 72: 3828, 1950) for 17-hydroxy cor- 
ticosterone. Experiments concerned with the 
in vitro metabolism of Compounds E and F by 
liver slices from normal, starved and scorbutic 
guinea pigs have been completed and will also be 
presented. 


Effect of acetoacetate on insulin action. Mary E. 
NaAGLER (introduced by H. C. Tipwett). 
Biochemistry Dept., Southwestern Med. School, 
Dallas, Texas. 

After extensive studies on the effect of ketone 
bodies on carbohydrate metabolism, Nath and 
co-workers believe that these bodies first produce 
a stimulating effect and finally exhaustion atrophy 
of the islet tissue. They suggest that this might 
be the result of either an inactivating action on 
the insulin or a direct effect on the insulin secret- 
ing mechanism. A disturbance of phosphorylation 
was also suggested as a reason for a decreased 
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glycogen storage in the muscle of animals given 
acetoacetate. Glycogen content, glucose and 
acetoacetate loss were measured when a surviving 
rat diaphragm was incubated in a phosphate 
buffer solution containing 200 mg.% glucose. The 
incubating medium contained either glucose; 
glucose and insulin (0.05 units/ml.); glucose, 
insulin and acetoacetate (50 mg.%); or glucose 
and acetoacetate. The glucose losses and glycogen 
content of tissues were the same when the medium 
contained glucose or glucose and acetoacetate. 
The values obtained in both mediums containing 
insulin were similar but they were significantly 
greater than those without insulin. The failure 
of acetoacetate to cause any decrease in glucose 
loss or glycogen formation, with the smallest 
quantity of insulin found effective, would indicate 
no inactivating effect on the insulin itself. Ketone 
losses were similar with and without insulin. The 
similar tissue glycogen formation in the presence 
of the insulin and ketone would not be consistent 
with a disturbed phosphorylation. Hence under 
these conditions any action of the ketone bodies 
must be explained by other means than insulin 
inactivation or a disturbed phosphorylation. 


Glutamic acid decarboxylase from E. coli. Victor 
A. NAJJAR AND JEAN FisHer.* Dept. of Pediat- 
rics, Johns Hopkins Univ. School of Medicine, 
Baltimore, Md. 

A strain of E. coli was isolated that showed a 
high glutamic acid decarboxylase activity. Ace- 
tone powder was prepared by adding 9 volumes of 
acetone to a suspension of cells harvested from 
an 18-hour culture at 37°C. in 3% trypticase soy 
broth. One mg. of powder decarboxylates about 1 
micromole of glutamic acid/minute, when the 
enzyme is saturated with substrate at pH 5.0 in 
acetate buffer 0.15 m. Its activity against arginine 
and lysine under these conditions was 10 and 16% 
as much. No other amino acid was attacked. Little 
or no glutaminase activity was detectable. Lysine 
and arginine decarboxylase activity was destroyed 
by incubating a 20 mg/ml. suspension of the 
powder in water for 72 hours at 55°C. or in 0.2 M 
acetate buffer pu 5.0 for 48 hours at 37°C. 
Glutamic acid decarboxylase activity is not af- 
fected by this treatment or by dialysis against 
distilled water for 48 hours. The Michaelis con- 
stant is about 0.0045 mM, pH optimum 4.8-5.5. 
Activity is directly proportional to enzyme con- 
centration at saturation. Maximum activity is 
attained after 8 hours of growth at 37°C. and is 
maintained after 24 hours. A 4-hour culture shows 
50-80% of maximum activity. Purification of the 
enzyme with ammonium sulfate fractionation 
and other properties will be presented. 


Effect of copper deficiency on isocitric dehydro- 
genase activity in tomato leaves. ALVIN Nason 
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(introduced by E. V. McCoutuum). McCollum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, 
Md. 

Cell-free extracts of tomato leaves from plants 
grown in mineral nutrient solution deficient in 
each of the micronutrient elements showed a 
marked increase of TPN-isocitric dehydrogenase 
activity in copper-deficient material. The latter 
averaged an approximate 15-fold activity in- 
crease, measured by the increase in TPNH, over 
normal tissues expressed either on a protein or 
dry weight basis. The presence of an activator 
or inhibitor in copper-deficient and control ex- 
tracts, respectively, was ruled out by mixing 
experiments. Although copper deficiency resulted 
in a significant lowering of ascorbic acid oxidase 
and polyphenol oxidase as well as changes in other 
enzymes, mixing experiments also eliminated the 
possibility that a block in the transfer of elec- 
trons from TPNH was responsible for its enhanced 
accumulation. The presence of Cutt had no sig- 
nificant effect except at high concentrations, 
10-*m final concentration of Cutt, resulting in 
90% inhibition of the enzyme. The addition of 
Cu*+ to the deficient media at control levels 
(.02 parts/million) gave a progressive decrease 
of the enzyme with time to the concentration of 
control tissue. In view of the possibility that 
isocitric dehydrogenase and oxalosuccinic car- 
boxylase activities are due to the same catalytic 
protein, the carboxylase activity was also meas- 
ured in control and copper-deficient extracts. 
There was a proportional increase of both activi- 
ties in the copper-deficient material. The above 
changes in enzyme constitution are attributed to 
a role of copper in protein metabolism. 


Chemical abnormalities in the blood of the im- 
mature infant. SamugeL NaTe.son. Dept. of 
Biochemistry, Rockford Memorial Hospital, Rock- 
ford, Il. 

This is a preliminary report on a study initiated 
in cooperation with the Department of Health 
of the City of Rockford to see whether chemical 
evidence could be found for the cause of the high 
fatality rate in premature infants. Analytical 
methods were developed for following daily the 
electrolyte, protein, hematocrit, pH and CO: 
levels using capillary blood. Included in this 
study were full-term infants who from birth 
showed pathological symptoms, from no obviously 
apparent anatomical cause. The most consistent 
finding in these infants was an inability to retain 
sodium chloride and water with a tendency to 
retain potassium. Thus in contrast to the normal 
infant, the hematocrit value of their blood tended 
to remain elevated, their sodium and chloride 
level tended to remain low and potassium level 
high. These symptoms are commonly associated 
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with adrenal insufficiency. Cortisone was appar- 
ently ineffective in causing retention of sodium 
and chloride in these cases. but desoxycor- 
ticosterone acetate was very effective. Sodium 
chloride and desoxycorticosterone administered 
daily in amounts designed to maintain electro- 
lyte blood levels at essentially normal values 
was very effective in maintaining these infants 
in normal health. The hematopoietic system 
seems to be impaired in these infants and 
under treatment (several months) a steady 
drop in hematocrit value is observed requir- 


ing repeated transfusions. There is apparently . 


no relationship between the incidence of adrenal 
immaturity and birth weight. In the 10 cases of 
adrenal immaturity encountered, the birth 
weights ranged from 800 gm. to 5 kg. Several 
prematures weighing in the order of 1 kg. did 
not show this abnormality. 


Reaction of the trypsin system with diisopropyl- 
fluorophosphate (DFP). Hans Neuratu, LEON 
W. CuNNINGHAM, JR.,* FRANK TIETZE* AND 
N. MicHaEL GREEN.* Dept. of Biochemistry, 
Univ. of Washington, Seattle. 

DFP reacts with trypsin (JANSEN et al., J. 
Biol. Chem. 179: 189, 1948) but not with trypsino- 
gen or with crystalline trypsin-pancreatic in- 
hibitor compound. Crystalline DFP-trypsin has 
been isolated from solutions which contain a 
DFP/trypsin mole ratio not exceeding 3:1 at 
pu 8. DFP-trypsin has the same crystal form and 
N content (15.0%) as active trypsin. The P con- 
tent of various crystalline preparations was 
variable, i.e. 0.14% and 0.22%, respectively. Re- 
crystallized preparations contain less than 0.2% 
tryptic activity. DFP-trypsin is unreactive 
toward pancreatic or soybean inhibitor. The 
sedimentation behavior of DFP-trypsin is charac- 
teristic of that of a single molecular species over 
the pH range of 3.86-7.8. Linear extrapolation to 
zero protein concentration yields a value of 
820,w Of 2.5 Svedberg units which is also approached 
by active trypsin. However, at finite protein 
concentrations, the sedimentation behavior of 
active trypsin is characteristic of reversible, 
concentration dependent molecular aggregation, 
maximum aggregation occurring at pH 5. 


Isolation of progesterone from human placentae. 
Matruew W. Noauu, Hitton A. SALHANICK 
AND M. X. Zarrow (introduced by Marvin 
D. Armstrona). Dept. of Biological Chemistry, 
Univ. of Utah School of Medicine, Salt Lake 
City, and Dept. of Biological Sciences, Purdue 
Univ., Lafayette, Ind. 

Progestational activity has been reported in 
human blood and placentae but the presence of 
progesterone could not be demonstrated. This has 
led some workers to conclude that a substance 
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other than progesterone is the active factor. We 
are reporting the isolation of approximately 10 
mg. of progesterone from 11.2 kg. of normal post- 
partum human placentae. Finely ground placentae 
were treated for 2 days at room temperature with 
an equal volume of 5% NaOH and then extracted 
with ether. Ketones were separated with Girard’s. 
Reagent T and initial purification was achieved 
by fractional chromatography. Fractions con- 
taining the progestational activity were acet- 
ylated, and subjected to further chromatography, 
followed by sublimination of the purified frac- 
tions. A white crystalline solid was obtained, 
m.p. 124-125°; mixed m.p. with progesterone, 
123.5-125° (progesterone, m.p. 123-125°). The 
isolated substance had an absorption maximum 
at 240 my. The absorption spectra of the dinitro- 
phenylhydrazine derivative and known proges- 
terone bisdinitrophenylhydrazone were the same 
and their melting points were 288-294° and 
287-297° respectively. The Hooker-Forbes micro- 
bioassay procedure was used as a guide in the 
chemical isolation. The amount of isolated proges- 
terone was sufficient to account for the known 
progestational activity of the starting material. 


Biochemical heterogeneity of the cytoplasmic 
particles isolated from rat liver homogenate. 
Atex B. Novikxorr, EsteELLE Popser, JEAN 
Ryan AND ExsiEe Noe (introduced by Haroip 
B. Pierce). Depts. of Pathology and Biochem- 
istry, Univ. of Vermont College of Medicine, 
Burlington. 

The question of biochemical heterogeneity 
among the cytoplasmic granules has been in- 
vestigated by separating 0.88 m sucrose homog- 
enates of rat liver, by differential centrifugation, 
into 10 fractions: ‘nuclear fraction,’ 8 granule 
fractions and ‘supernatant fluid.’ Of the 8 granule 
fractions, 3 were essentially mitochondrial, 2 
were mixtures of mitochondria and microsomes, 
and 3 were essentially microsomal. Marked chem- 
ical and enzymatic heterogeneity was found 
among the isolated microsome fractions and 
relatively minor heterogeneity among the mito- 
chondrial fractions. The more readily sedimented 
(larger?) microsomes are rich in PNA and show 
high esterase, acid phosphatase and _ uricase 
activities, while the less readily sedimented 
(smaller?) microsomes, although rich in PNA and 
esterase, have low acid phosphatase and uricase 
activities. Other less striking differences among 
the microsomes were observed in the levels of 
5’-nucleotidase and alkaline phosphatase. The 
3 mitochondrial fractions revealed minor dif- 
ferences in their levels of acid phosphatase, 
uricase, ATP-ase, succinoxidase and alkaline 
phosphatase. This work has led to a schedule of 
centrifugation by means of which one may isolate — 





266 


the following fractions: 1) relatively uncontam- 
inated mitochondria, 2) a mixture of small mito- 
chondria and microsomes, 3) a mixture of ‘large’ 
and ‘small’ microsomes, and 4) ‘small’ microsomes. 
It is suggested that the unnecessarily high cen- 
trifugal forces frequently used to sediment 
mitochondria and differences in the technique of 
handling the ‘poorly-sedimented pink layer’ 
account for the wide variations in values reported 
for the PNA content, uricase activity and acid 
phosphatase activity of isolated mitochondria. 


Kinetics of acid hydrolysis of pentose nucleic 
acid derivatives. Oppvark NyGAaRp* AND Cy- 
rus P. Barnum. Dept. of Physiological Chem- 
istry, Univ. of Minnesota Med. School, Minneap- 
olis. 

The hydrolysis of pentose nucleic acid deriva- 
tives by strong acid at 100°C has been studied. 
The first order rate constants for the hydrolysis 
-of the N-glycosidic bond in the purine derivatives 
guanosine, adenosine, adenosine-5’-phosphoric 
acid and adenosine-3’-phosphoric acid in N H.SO, 
have been determined, their values being 0.54, 
‘0.66, 0.177 and 0.103 min.~!, respectively. The 
liberation of phosphoric acid from the 2 adenine 
nucleotides was also measured and tentative rate 
-constants for the hydrolysis of the derived ribose 
phosphates have been calculated, being 0.071 
min.~! for ribose-3-phosphate and 0.0018 min.~! 
for ribose-5-phosphate. Under the same condi- 
tions the rate constants for the direct liberation 
of phosphoric acid from uridylic and cytidylic 
acids are 0.00044 and 0.00046 min.~!. Approximate 
rate constants for the liberation of nitrogen base 
from pyrimidine nucleosides and nucleotides in 
8.6 N HCl have also been determined, having the 
values 0.015, 0.0061, 0.0029 and 0.00052 min.~! for 
uridine, uridylic acid, cytidine and cytidylic acid, 
respectively. 


‘Clostridium histolyticum proteinase. James D. 
OGLE (introduced by Atrrep A. TyYTELL). 
Dept. of Biological Chemistry, Univ. of Cin- 
cinnati, Cincinnati, Ohio. 

Clostridium histolyticum proteinase was pre- 
pared essentially free of collagenase activity. 
When activated by cysteine the proteinase hy- 
drolyzed the following synthetic substrates: 
L-arginine methyl ester, a-N-benzoyl-i-arginine: 
amide and a-N-benzoyl-t-arginine ethyl ester. The 
hydrolysis of esters of benzoylarginine was 
qualitatively independent of the ester groups, 
since the ethyl ester, the benzyl ester, and the 
isopropyl ester were all hydrolyzed by the ac- 
tivated proteinase. The rates of hydrolysis of 
a-N-benzoyl-L-arginineamide and a-N-benzoyl- 
L-arginine ethyl ester were identical. t-Lysine 
methyl ester was hydrolyzed very slowly. Chymo- 
trypsin substrates, such as t-leucine methyl 
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ester, DL-Phenylalanine methyl ester, pL-phenyl. 
alamineamide, were not hydrolyzed. A papain 
substrate, N-benzoylglycineamide, was not hy- 
drolyzed. Peptidase activity was shown to be 
absent by the lack of hydrolysis of L-leucylgly. 
cylglycine, glycylglycylglycine, glycylglycine, and 
L-leucineamide. The pH optimum for the hydroly- 
sis of synthetic substrates by the activated pro- 
teinase was about 7.2. The proteinase was ac- 
tivated by cysteine, glutathione and to a lesser 
extent by cyanide. The activated proteinase was 
markedly inhibited by borate, citrate and veronal. 
The proteinase can be highly purified by frac- 
tionation with very low alcohol concentrations 
in the presence of zinc salts. The use of synthetic 
substrates for Cl. histolyticum proteinase affords a 
consistent and reproducible method for charac- 
terization and assay of this enzyme. 


Nucleotide content of cellular components from 
human fetal liver. PETER S. OLMsTED (intro- 
duced by CiatpEe A. VILLEE). Dept. of Bio- 
logical Chemistry, Harvard Med. School, Boston, 
Mass. 

Human fetal liver, obtained at therapeutic 
interruptions of pregnancy, was homogenized in 
a Potter glass homogenizer, suspended in 0.25 
sucrose and separated into nuclear, mitochondrial, 
microsomal and supernatant fractions by dif- 
ferential ultracentrifugation (HOGEBOOM AND 
ScHNEIDER. J. Biol. Chem. 186: 417, 1950). Each 
cellular component was then fractionated by a 
modified Ogur-Rosen procedure (Arch. Biochem. 
25: 262, 1950) in which, after lipids and acid- 
soluble compounds had been removed, the ribo- 
nucleic acid was extracted with 1.6 Nn cold 
perchloric acid and the desoxyribonucleic acid 
was subsequently extracted with hot perchloric 
acid. To insure complete hydrolysis the nucleic 
acid from each fraction was then hydrolyzed with 
1 n KOH. The nucleotides of each fraction were 
separated by ion exchange chromatography 
(Coun. J. Am. Chem. Soc. 72: 1471, 1950) and their 
amounts determined spectrophotometrically. Es- 
timates of the nucleic acid content of each 
fraction, made from pentose, phosphorus and 
ultra-violet absorption data, agreed within 15%. 
Essentially quantitative recoveries of the nucleo- 
tides from each cellular fraction were achieved 
and both molar ratios and mg. nucleotide/gm. 
tissue in each of the cellular fractions will be pre- 
sented. Both nuclear and mitochondrial ribonu- 
cleotides have similar molar ratios and are rich in 
guanylic and cytidylic acids. 


Physical characterization and kinetic properties 
of beef liver glutamic acid dehydrogenase. 
JAMES ALLEN OLSON (introduced by CuristTiAN 
B. ANFINSEN). Dept. of Biochemistry, Harvard 
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Med. School, Boston, Mass., and Natl. Heart 

Inst., Natl. Insts. of Health, Bethesda, Md. 

Physical properties of glutamic acid dehydro- 
genase, which appeared to be monodisperse in 
NaSO, fractionation, recrystallization, ethanol 
fractionation, and electrophoretic studies were: 
partial specific volume, 0.75 cc/g.; Sw, 26.6 X 
10" sec.; Doow, 2.54 X 1077 cm?/sec.; MW, 
1,000,000 g/mole; f/f., 1.26. E,. at 279m 
was 9.7, and Eetomp/E2com, was 1.6. The progres- 
sive decrease in the sedimentation constant at 
enzyme concentrations below 0.27% suggested 
that dissociation or unfolding occurred at high 
dilutions. The turnover number (moles DPN/ 
min/10° gm. enzyme) was 290 for DPN reduction 
and 3000 for DPNH oxidation. The px optima for 
various systems in different buffers were: glu- 
tamate-DPN, 8.0 (histidine), 7.7 (phosphate); 
glutamate-TPN, 8.0 (histidine), 7.7 (veronal); 
glutamate-desamino DPN, 8.1-8.5 (histidine), 
and alpha ketoglutarate-NH,-DPNH, 7.6 (ver- 
onal). At the optimal px the relative velocities 
with DPN, desamino DPN and TPN were 100: 
60:35, respectively. Of 14 compounds tested, only 
1-glutamate was oxidized. The Michaelis constants 
at 25°, pH 7.6 were: DPN, 10.1 X 10-'m; DPNH, 
9.6 X 10-5m; TPN, 5.7 X 10-5m; desamino DPN, 
9.1 X 10-5m; 1-glutamate, 1.1 X 10-*m; alpha 
ketoglutarate, 0.7 X 10-°m; NH, = .056m. Equi- 
librium constants determined at 27° at various 
reactant concentrations were: DPN, 6.89 xX 
10% L2/M?, —17.6 kg. cal/mole; TPN, 10.13 X 
10% L2/M?, —17.9 kg. cal/mole; and desamino 
DPN, 10.3 X 102 L2/M?, —17.9 kg. cal/mole. 
Equilibrium data indicated the absence of NH,- 
stabilized alpha iminoglutarate. Assuming an Eo 
for DPN/DPNH of —0.282v. (Borsoox, H., J. 
Biol. Chem. 133: 629, 1940), derived E; values were: 
TPN/TPNH, —0.287v.; desamino DPN/desamino 
DPNH, —0.287v., and alpha ketoglutarate xX 
NH,/glutamate, —0.107v. Inhibitor concentra- 
tions causing 50% inhibition of the enzyme (3.3 
u/ec.) at pH 7.6, 26° were: p-chloro-mercuri- 
benzoate, 1.1 X 10-*m; AgNOs, 3.2 X 10-7; 
HgAce, 3.5 X 10-*m; ZnSQ,, 1.7 X 10-‘m; FeCl, 
44 X 10-‘m. The activation energy was 14,000 
calories/mole. 


Rate of appearance of bound-I#*! in the blood. 
Cuartes A. OwEN, Jr.* AND MARSCHELLE H. 
Power. Divs. of Clin. Pathology and Biochem- 
istry, Mayo Clinic, Rochester, Minn. 

A series of patients with hyperthyroidism were 
studied while they were receiving therapeutic 
amounts of radioactive iodine. Thyroid uptake of 
orally administered NaI!*! (allocated by the 
A.E.C.) was determined directly by in vivo meas- 
urement, and by calculation from urinary excre- 
tion data. Bound I*! was calculated by an adapta- 
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tion of the principle of Scott, Reavis, Saunders. 
and White (Proc. Soc. Exper. Biol. & Med. 76: 
592, 1951): the erythrocyte/plasma ratio of NaI**! 
was found to be 0.56; any reduction in this value 
indicated the presence of erythrocyte-impermea- 
ble I!*! in the plasma, such as I4*!-albumin added 
in vitro or of ‘protein-bound I[!*” in the case of 
treated patients. From the observed ratio, ab- 
solute values for permeable and impermeable I!! 
were calculated. By serial determinations in 
hyperthyroid persons the impermeable I'*! was 
found to appear in the plasma within a few hours 
of the administration of I'*!, and to reach a peak 
in 3 or more days. There was a limited correlation 
between the uptake and release of I! by the 
thyroid. 


Chemical properties of protogen. Ernest L. 
PATTERSON AND JOHN A. BROCKMAN, JR. (in- 
troduced by T. H. Juxes). Lederle Labs. Div., 
American Cyanamid Co., Pearl River, N. Y. 
Protogen A, the predominant form in alkaline 

hydrolyzed insoluble liver fraction, is converted 

to Protogen B by mild oxidizing agents. Ele- 
mentary analysis of Protogen B indicates the 
presence of C, H, S. By titration with sodium 

hydroxide an acid equivalent of 230 and a 

saponification equivalent of 127 were found. 

Protogen A gave a negative nitro prusside test 

for thiol which became positive after treatment 

with cyanide. Protogen B gave a negative nitro- 
prusside test for thiol. However, after saponifica- 
tion 1 equivalent of thiol was titrated with iodine. 

Following reduction of Protogen B with sodium 

borohydride 2 equivalents of thiol were titrated 

with iodine. The reduced Protogen B was easily 
oxidized to a compound having properties 

identical with those of Protogen A. 


Transfructosidase, a fructosyl-transferring en- 
zyme of Aspergillus oryzae. JouNn H. Pazur (in- 
troduced by Orro A. Brssry). Dept. of Bio- 
logical Chemistry, Univ. of Illinois College of 
Medicine, Chicago, Ill. 

A new carbohydrate-transferring enzyme, trans- 
fructosidase, has been isolated from cultures of 
the mold Aspergillus oryzae. The enzyme was 
separated from other carbohydrases in the mold 
filtrate by chromatography on starch columns. 
Transfructosidase effects transfructosidation re- 
actions in which fructosyl units of sucrose or 
raffinose are transferred to co-substrate sac- 
charides either sucrose, fructosyl-sucrose or 
raffinose. From sucrose the enzyme synthesized 2 
new oligosaccharides, a trisaccharide of 1 glucose 
and 2 fructose residues, and a tetrasaccharide of 
1 glucose and 3 fructose residues. The enzyme dis- 
proportionated raffinose to yield a new tetrasac- 
charide, fructosyl-raffinose, and a disaccharide, 
melibiose, but did not act on melezitose or tura- 
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nose. A reaction mixture of raffinose, C!4-sucrose 
(labeled in the glucose and the fructose moieties) 
and transfructosidase contained the radioactive 
disproportionation products of sucrose and a 
radioactive tetrasaccharide of the raffinose series. 
‘The latter was synthesized by the transfer of 
C14-fructosyl units of radioactive sucrose to 
nonradioactive raffinose. The tetrasaccharide was 
isolated by paper chromatography and degraded 
enzymatically into fructose and melibiose. Exam- 
ination of the degradation products for radio- 
activity showed that only the fructose was radio- 
active. 


Estrogen metabolism in human pregnancy: a 
study with the aid of deuterium. W. H. Preart- 
MAN, M. R. J. PEARLMAN* anp A. E. RaKkorr.* 
Depts. of Biochemistry and of Obstetrics and 
Gynecology, Jefferson Med. College, Philadel- 
phia, Pa. 

The 6,7-ds-estrone acetate was prepared in this 
laboratory (J. Am. Chem. Soc. 72: 5781, 1950) and 
administered intramuscularly to women in late 
pregnancy. The urine was subsequently collected, 
hydrolyzed with acid, and extracted; the phenolic 
material was partitioned into ‘estrone,’ ‘estradiol,’ 
and ‘estriol’ fractions; bioassays for estrogenic 
activity were performed. Estriol was isolated in 
crystalline form and was found to contain sig- 
nificant amounts of excess deuterium. The urinary 
estrone had a relatively high content of deuterium; 
the determination in this case was performed by 
application of an isotope dilution technique; 
Preliminary results indicate that there is an in 
vivo conversion of estrone to estriol during preg- 
nancy but the recovery of the injected isotopic 
estrogen in the form of urinary isotopic estriol is 
low. The rate of estrogen destruction and elabora- 
tion in late pregriancy and the influence of proges- 
terone will be discussed. 


Hippuric acid synthesis, plasma glycine level and 
tissue glutathione concentration in healthy 
persons under psychological stress. Haroup 
Persky (introduced by THorFIN R. HoaGngss). 
Inst. for Psychosomatic and Psychiatric Research 
and Training, Michael Reese Hosp., Chicago, Il. 
Mentally and physically healthy persons when 

exposed to psychological stresses ranging from 

mild (college examinations) to severe (parachute- 

jump training), excrete an elevated amount of 

hippuric acid following sodium benzoate adminis- 
tration. This elevated amount of hippuric acid is 
not as great as that produced by subjects with 
anxiety states (PeERsKy, GRINKER AND MIRSKY. 

J.Clin. Investigation 29: 110, 1950). The increased 

hippuric acid production is not due to an elevated 

plasma glycine or amino acid level. Red blood cell 
glutathione level is significantly lowered in these 
subjects. Work is in progress to determine whether 
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this substance is responsible for the increased 
hippuric acid production in individuals under 
stress. 


Crystalline pyridoxamine and pyridoxal phos. 
phates. Evpert A. Peterson,* HeERserr A, 
SoserR AND ALTON MerstER. Natl. Cancer Inst., 
Natl. Insts. of Health, Bethesda, Md. 

Pyridoxal phosphate is believed to be the coen- 
zyme for transaminases, amino acid decarboxyl- 
ases, and other systems. Pyridoxamine phosphate, 
which has been reported to occur in nature, may 
be involved in the catalysis of transamination, but 
this has not yet been established. Since only im- 
pure preparations of these phosphate esters have 
been available, it appeared desirable to prepare 
the pure compounds for use in enzymatic and other 
investigations. Crystalline pyridoxamine phos- 
phate has now been prepared by reaction of pure 
pyridoxamine with anhydrous phosphoric acid 
followed by chromatographic purification on a 
weak cation exchange resin. Crystalline pyridoxal 
phosphate was obtained as the sodium salt by 
oxidation of pure pyridoxamine phosphate and 
ion exchange chromatography. The details of the 
preparative procedures and the chemical and 
enzymatic characterization of these compounds 
will be presented. Pyridoxamine phosphate or 
pyridoxal phosphate activated a resolved purified 
glutamic-aspartic pig heart transaminase system 
to about the same extent. Activation by both 
phosphate esters was prevented by simultaneous 
addition of a product obtained by phosphorylation 
of desoxypyridoxine. Considerably less inhibition 
was observed when the relative concentration of 
pyridoxal phosphate was increased, or when 
pyridoxal phosphate was incubated with the en- 
zyme prior to addition of inhibitor. The evidence 
suggests that the inhibitor interferes with co- 
enzyme-apotransaminase combination. The im- 
plications of these findings will be discussed. 


Insulin fibril formation: application to the isola- 
tion of S-35 labeled insulin. C. W. Pertinca 
AND C. N. Rics (introduced by O. K. BEHRENS). 
Lilly Research Labs., Indianapolis, Ind. 

The conventional methods of insulin isolation 
are not satisfactory when applied to small 
amounts, 10-100 gm., of pancreas tissue. Although 
insulin fibril formation has been used successfully 
for insulin assay, it has not been applied ex- 
tensively for the isolation of physiologically active 
insulin. We have used it for the isolation of 
insulin-S-35. Surviving beef pancreas slices were 
incubated with S-35 labeled methionine in bi- 
carbonate buffered Ringer’s solution. The slices 
were homogenized in the cold incubation solution 
with a Waring blendor and the resulting slurry 
was lyophilized. After extraction of the dried 
residue with 60% ethanol at px 1.9, the insulin 
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was precipitated, along with impurities, by the 
addition of 4 volumes of ether and 2 volumes of 
absolute ethanol. This precipitate was extracted 
with 0.05 N hydrochloric acid solution. After 
seeding with carefully prepared insulin fibrils, the 
acid extract was incubated at 47°C. for 6 hours. 
The resulting precipitate of insulin fibrils was 
removed by centrifuging, and was washed with 
dilute sodium sulfate solution at pH 1.6. The 
washed fibrils were dissolved in cold 0.05 nN sodium 
hydroxide to obtain a preparation with full 
physiological activity after appropriate dilution 
with isotonic buffer solution. These preparations 
were, however, not stable at room temperature. 
Significant decomposition occurs in 3 hours. A 
typical 5-mg. insulin preparation contained 1600 
c/min/mg. when 0.15 me. of pi-methionine was 
used with 50 gm. of pancreas slices. Methods used 
for assay of physiological activity and for deter- 
mining purity of the preparation will be presented. 


Further characterization of pseudovitamin By 
pigments. J. J. PrirrNner, H. W. Dion* ano 
D. G. Catxins.* Research Labs., Parke, Davis 
and Co., Detroit, Mich. 

The harvest broth of a rumen anaerobe has 
yielded 3 pairs of pigments of the pseudo (y) 
series; 3 cyano-cobalt pigments and the corre- 
sponding 3 presumably hydroxo compounds. Two 
pairs (crystalline) are highly active as growth 
factors for certain lactobacilli but are inactive 
in chicks, rats and man (pernicious anemia). 
The 3rd pair (ca. 30% pure) have no demonstrable 
biological activity but exhibit ultraviolet ab- 
sorption properties typical of the series. Two 
crystalline cyano pigments (¥-vitamins B,. and 
By.) when subjected to acid degradation have 
vielded Dg-1l-aminopropanol-2, inorganic phos- 
phate, ammonia, a red cobalt fraction, adenine 
and a trace of hypoxanthine (paper chromato- 
graphic evidence). The hypoxanthine is considered 
to arise from the deamination of adenine. No 
indication was obtained for the occurrence of 
5,6-diemthylbenzimidazole or its derivatives. The 
crystalline pigments of the y-series apparently 
contain adenylic acid in place of 5,6-diemthyl- 
benzimidazole - 1 -a-D-ribofuranosido - phosphate. 
The presence of adenine instead of 5,6-dimethyl- 
benzimidazole is in keeping with the higher nitro- 
gen and lower carbon content of the y-vitamins as 
compared to vitamin Bry itself, (y-vitamin Bi: 
C, 52.06; H, 6.60; N, 17.85; Co, 4.40; P, 2.31. 
¥-vitamin Bip: C, 52.45; H, 6.51; N, 18.62; Co 
4.34; P, 2.28.) Following the cobalamin system of 
nomenclature for vitamin Bis, y-vitamin By 
may be referred to as cyano-@-cobalamin and 
¥-vitamin Bi, as cyano-y-cobalamin. 


Mean serum calcium and phosphorus levels in 
infants fed formulas containing and not con- 
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taining vitamin D during the first week of life. 

JoserH B. Pincus anp Isaac F. GITTLEMAN 

(introduced by BENJAMIN Kramer). Pediatric 

Research Labs., Jewish Hosp. of Brooklyn, 

Brooklyn, N. Y. 

It is an established fact that the placental 
barrier does not permit the passage of fat-soluble 
vitamins from the mother to the fetus. Newborn 
infants are therefore given supplements of these 
vitamins, especially vitamin A and D, almost 
from birth. Though the amount given varies, it 
seldom exceeds more than 100 U.S.P. uv of vitamin 
D/day during the first week of life. Park, Guy and 
Powers and, independently, Kramer and Howland 
have demonstrated that vitamin D has a regula- 
tory effect upon the serum calcium and phosphorus 
levels in rats fed diets containing varying amounts 
of calcium and phosphorus. In an attempt to ex- 
plain the apparent increase in the incidence of 
neonatal tetany we decided to study the effect of 
vitamin D on the serum calcium and phosphorus 
levels in infants during the first week of life. 
Seven groups of infants were thus studied: Group 1 
consisted of 41 infants fed evaporated milk mix- 
tures containing 25 vu of vitamin D/ounce of 
undiluted milk. Group 2 consisted of 17 infants 
fed fresh cow’s milk fortified with 400 u of vitamin 
D/quart. Group 3 numbered 18 infants who re- 
ceived cow’s milk not fortified with vitamin D. 
Group 4 comprised 60 infants who received pow- 
dered milk fortified with vitamin D. Group & 
consisted of 60 infants who were fed powdered 
milk not fortified with vitamin D. Group 6 com- 
prised 18 infants who were fed breast milk sup- 
plemented with powdered milk not containing 
vitamin D. Group 7 consisted of 17 infants who 
were breast fed only. The nursing mothers did 
not receive supplements of vitamin D in their 
diets. Serum calcium and phosphorus were deter- 
mined on the first day and the day of the discharge. 
It is evident that vitamin D, in the amounts given, 
had no regulatory effect on the serum calcium and 
phosphorus levels; in fact the tendency to hypo- 
calcemia was more marked in the groups of infants 
who received formulas containing vitamin D. 
Twenty-four and four tenths % of infants fed 
evaporated milk and 17.6% of the infants who 
were fed cow’s milk fortified with vitamin D de- 
veloped hypocalcemia while no instance of hypo- 
calcemia was observed in the infants who were 
fed cow’s milk not containing vitamin D. In the 
groups of infants fed powdered milk the incidence 
of hypocalcemia is twice as high in the infants 
fed the vitamin D containing milk. In the breast- 
fed groups there was no incidence of hypocalcemia, 


Oxidative metabolism of heart particulate 
preparations. G. W. E. PLaut aNp KATHERINE 
L. Puavut (introduced by W. H. PETERsOoN). 
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Inst. for Enzyme Research and Dept. of Bio- 

chemisiry, Univ. of Wisconsin, Madison. 

Guinea pig heart ventricles were homogenized 
in 0.25m sucrose, centrifuged (600 g), and the 
supernatant centrifuged at 5000 g. The particles 
thus obtained were washed and used for the res 
piration studies. Succinate, malate, and a-keto- 
glutarate were completely oxidized by these 
preparations (Qo,(N) 200-600). Pyruvate and 
acetate required a trace of malatefor optimum 
oxidation (Qo,.(N) 200-300). Citrate and cisaconi- 
tate were not oxidized although whole homog- 
enates did metabolize them. Though citrate was 
inert the following observations support the view 
that acetate was oxidized via the tricarboxylic 
acid cycle: 1) in the presence of malate there was 
net formation of citrate from acetate—this was 
enhanced by fluoroacetate: 2) C!4H;COOH oxi- 
dized in the presence of a pool of a-ketoglutarate 
and 0.01m malonate yielded radioactive a-keto- 
glutarate and succinate, and nonradioactive re- 
spiratory CO.; 3) C14H;COOH was oxidized with 
a citrate pool. Reisolated citrate contained radio- 
activity, and respiratory CO, indicated dilution. 
However, the specific activities of the compounds 
indicated that formed and added citrate were not 
in complete equilibrium. Investigation of the 
cause of lack of citrate oxidation revealed that 
washed particles contained only 5% of the iso- 
citric dehydrogenase of the homogenate. Most of 
this activity was in the supernatant. Oxidation of 
citrate by washed particles was restored by 
certain TPN and DPN preparations, but highly 
purified TPN, DPN, and 5-adenylate were in- 
active. However, as little as .005 um/ml. of nico- 
tinamide mononucleotide activated citrate oxida- 
tion. 


Oxidative phosphorylation in spleen mitochondria. 
Ricuarp L. Porrer anp FRANK H. BETHELL 
(introduced by M. E. SweEnpserp). Atomic 
Energy Commission, Biological effects of Irradia- 
tion Lab., Univ. of Michigan, Ann Arbor. 
Homogenized rat spleen fractionted in isotonic 

sucrose by the method of Schneider (J. Biol. 

Chem. 176: 259, 1948) yields mitochondria which 

have the capacity to carry out oxidative phos- 

phorylation. Citrate, glutamate and a-ketogluta- 
rate are oxidized slowly for about 20 minutes. 

Pyruvate is oxidized at a rapid but progressively 

diminishing rate for 15 minutes. Under the condi- 

tions of the succinoxidase assay succinate is 
oxidized at a steady rate for 2 hours. In a medium 

containing AMP, magnesium, cytochrome c, 

phosphate, glucose, hexokinase and 0.3 mg. of 

mitochondrial nitrogen/3 ml. only succinate will 
cause consistent phosphate esterification. Under 
these conditions 100-2007 of P can be esterified 
in 20 minutes at 38°C. with a maximum P/O ratio 
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of 0.8. The mitochondria from rats given a lethal 
dose of x-irradiation (8007) show a reduced capae- 
ity to carry out oxidative phosphorylation. Ip 
11 experiments the mitochondria from contro] 
animals esterified more P in every case (average 
difference = 1007). This difference can be detected 
as early as 1 hour after irradiation and after 24 
hours the P/O ratio is usually negative. Normal 
mitochondria given 2000 r of x-irradiation in 
vitro at 2°C. in isotonic sucrose are unaffected, 
This may mean that the reduced phosphorylation 
of mitochondria irradiated in vivo is due to a 
physiological response of the animal to irradia- 
tion rather than a direct effect of irradiation on 
the mitochondria. 


Latent ATP-ase in rat liver mitochondria. Van 
R. Porrer anp H. C. Srmonson.* McArdle 
Memorial Lab., Univ. of Wisconsin, Madison. 
Mitochondria from 25 mg. of rat liver were 

tested for ATP-ase activity in a volume of 2 nl. 
at 30° in isotonic sucrose containing 4 um of ATP. 
In the control tubes, less than 0.5 uM of inorganic 
phosphate (IP) was liberated in 60 minutes. With 
magnesium added (.002 m final) there was no IP 
formation for 30-40 minutes, after which time a 
rapid release of IP occurred. With magnesium 
plus calcium (.001 m) the IP formation was maxi- 
mal at once and reached a plateau at approxi- 
mately 8 um after 60-90 minutes. With dinitro- 
phenol (3 X 10-* m) alone or with calcium alone, 
IP formation began at once but occurred at less 
than the maximal rate. When mitochondria were 
preincubated aerobically at 30° for 3 hours, or 
subjected to a variety of other treatments, and 
then tested as above, they responded maximally 
to Mg alone but were inactive in its absence even 
when DNP or calcium were added. Assays for 
ATP-ase are undoubtedly complicated by these 
effects. Evidently Ca and DNP are unable to 
activate ATP breakdown in mitochondria directly 
but act via a mechanism present in fresh mito- 
chondria and lacking in preincubated mitochon- 
dria. The operation of this mechanism probably 
is sufficient to account for most of the known ef- 
fects of DNP. 


Serum lipotroteins in human atherosclerosis. 
Hueu M. Prarr (introduced by Exmer H. 
Strotz). Depts. of Medicine and Biochemistry, 
Univ. of Rochester, Rochester, N. Y. 

Alpha lipoproteins and beta lipoproteins have 
been prepared from the serum of individual 
persons by the method of high speed centrifuga- 
tion. The sera were given an increment in specific 
gravity through the addition of NaCl or KBr 
prior to centrifugation in the preparatory ultra- 
centrifuge. High speed centrifugation for varying 
periods of time results in layering of the lipopro- 
teins at the top of the tube. The lipoproteins were 
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pipetted off as quantitatively as possible. Aliquots 
were analyzed for protein by the biuret method, 
for cholesterol by the method of Schoenheimer and 
Sperry, and for lipid phosphorous by the method 
of Kuttner and Lichtenstein. It was possible to 
isolate beta lipoproteins and/or a mixture of 
alpha and beta lipoproteins largely free from other 
serum proteins by this method. Occasional runs 
in the analytical ultracentrifuge were used to 
check the purity of preparations. Preliminary 
results in a group of persons without known 
cardiovascular disease and a group of persons with 
recent myocardial infarction have been obtained. 
These indicate that an increase in beta lipoprotein 
and a decrease in alpha lipoprotein characterize 
the latter group. The proportions of cholesterol, 
phospholipid, and protein are markedly dif- 
ferent in the alpha and beta lipoprotein fractions, 
but no variations in composition within either 
fraction have thus far been noted. 


Occurrence of an acetone-soluble uncoupling 
agent in rat liver microsomes. Berton C. 
PRESSMAN (introduced by M. A. STAHMANN). 
Dept. of Biochemistry and Inst. for Enzyme Re- 
search, Univ. of Wisconsin, Madison. 

While investigating the effects of alkali cations 
on rat liver mitochondria, it was found that addi- 
tion of the microsomal fraction makes apparent 
a K* requirement for optimal enzymatic activity. 
This property of intact microsomes is retained 
after boiling and is exhibited by acetone extracts 
but not by the acetone extracted residue. Both 
intact microsomes and the acetone extract stim- 
ulate mitochondrial respiration with Krebs cycle 
intermediates, depress the P/O ratio, and, in the 
absence of oxidizable substrate, cause mitochon- 
dria to break down ATP. This latter property was 
developed into an assay for the active agent of 
microsomes. The active agent is not completely 
destroyed by refluxing with alcoholic KOH and 
contains neither free acidic nor basic groups. Its 
biological properties were compared extensively 
with those of dinitrophenol and desoxycholic 
acid, which are capable of producing similar effects 
on mitochondria, and found to be significantly 
different. The microsomal agent is able to stimu- 
late mitochondrial respiration as well as dinitro- 
phenol does, yet the maximum rate of ATP break- 
down induced by the microsomal agent is only one 
half that achieved with dinitrophenol. Dinitro- 
phenol added to mitochondria in the presence of 
the microsomal agent fails to elicit any effect 
beyond that produced by the microsomal agent 
alone. A preparation possessing similar properties 
has been obtained from pig hearts. 


6-Azathymine as an antimetabolite. Witu1aM H. 
Prusorr AND Wiiu1amM L. Hotmes (introduced 
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by A.D. Wetcu). Dept. of Pharmacology, Western 

Reserve Univ. School of Medicine, Cleveland, Ohio. 

3,5-Dihydroxy-6-methyl-1,2,4-triazine (6-aza- 
thymine) has been synthesized by the method 
of Bailey and Knox (J. Am. Chem. Soc. 29: 886, 
1907) and some of its biologic activities have been 
investigated. Although azathymine will not re- 
place the thymine requirement of Streptococcus 
faecalis (A.T.C.C. 8043) or of Lactobacillus casei 
(A.T.C.C. 7469) in a medium deficient in pteroyl- 
glutamic acid, it functions as a competitive 
antagonist of thymine. For essentially complete 
inhibition of bacterial growth molar ratios of 
antimetabolite to metabolite of approximately 
45 (S. faecalis) and 1500 (L. casei) are required. 
Studies of the effect of azathymine on these or- 
ganisms in the presence of thymidine and pteroy]- 
glutamic acid are in progress. Azathymine has 
shown toxic effects of significance on the develop- 
ment of chick embryos and this phenomenon is 
being investigated further. 


Origin and nature of abnormal proteins in multi- 
ple myeloma. FRANK W. Putnam. Dept. of 
Biochemistry, Univ. of Chicago, Chicago, Ill. 

In continuing study of the origin and nature of 
abnormal serum proteins in multiple myeloma 
and their relationship to Bence-Jones proteins 
(BJ), (Federation Proc. 10: 262, 1951), emphasis 
has been laid on the protein increment which 
migrates electrophoretically as ‘beta’ globulin. 
In sera screened electrophoretically and selected 
for this abnormality the beta component com- 
prised up to 70% of the total proteins. Ultra- 
centrifugal analysis of whole sera revealed a com- 
ponent sedimenting more rapidly than normal 
globulin. Electrophoretically isolated abnormal 
protein contained two sedimenting components, 
(Soo = 6.5 and Seo = 8.5), but the distribution was 
not always correlated with electrophoretic analy- 
sis. BJ proteins excreted in several cases have 
been characterized by physical methods. Since 
no evidence on the relationship of abnormal serum 
and urinary proteins was obtained from physical 
data, isotopic study was begun. A patient ex- 
creting a homogenous BJ protein (Se = 3) and 
with serum containing 60% of a beta type protein 
(Seo = 8, major component, Sex = 6, minor com- 
ponent) was given CH2(NH:2) COOH. BJ pro- 
tein was isolated by precipitation at 3 M ammo- 
nium sulfate. Albumin and abnormal globulin 
were separated by salt precipitation and by 
electrophoresis. In work now in progress the 
glycine of each protein will be isolated chromato- 
graphically and the isotopic activities compared. 
The diversity in serum protein response to this 
disease, manifested in electrophoretic patterns, 
suggests the need for further isotopic study and 
comparison of selected cases with established 
data for normal protein turnover. 
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Enzyme inhibition by snake venoms in relation 
to their neurotoxic action. J. H. QUASTEL AND 
B. M. Bracanca.* Research Inst., Montreal 
General Hosp., Montreal, Canada. 

Snake venoms heated at 100°C. for 15 minutes 
retain their toxicity to the animal. The effects of 
such heated venoms on 24 enzyme systems have 
been investigated. The enzymic systems concerned 
with the oxidation of glucose, pyruvate, gluta- 
mate, succinate, a-ketoglutarate and fructose by 
brain homogenates are inactivated by small 
quantities of the heated venoms. Pyruvic de- 
hydrogenase of brain, succinic dehydrogenase of 
brain and heart, cytochrome oxidase of brain and 
choline oxidase of liver are all vigorously at- 
tacked. The following systems are not attacked: 
anaerobic glycolysis by rat brain, glucose fer- 
mentation by yeast extract, pyruvic acid dismuta- 
tion by pigeon liver, hexokinase, glucose oxidase 
of liver and glucose oxidase of fungi (notatin), 
soluble pyruvic dehydrogenase of pigeon breast 
muscle, lactic and malic dehydrogenases and 
urease. Cytochrome c is not broken down. The 
enzyme systems that are not attacked by heated 
venom are distinguished from those that are at- 
tacked by being active in aqueous cell-free tissue 
extracts and are apparently independent of cellu- 
lar structures for their activities. Heated snake 
venom contains a heat stable lecithinase that 
attacks brain phospholipoids or lipoproteins. Its 
inhibiting effect on a susceptible enzyme system 
is enhanced by calcium ions that activate 
lecithinase. It is concluded that heated venoms 
exert their effects by enzymatic degradation of 
mitochondrial structures upon whose integrity 
or particular spatial configurations the enzyme 
systems concerned depend for their optimal ac- 
tivities. 

Bile and the absorption of vitamin Ki. ARMAND 
J. Quick anpD Ciara V. Hussey.* Dept. of 
Biochemistry, Marquette Univ. School of Medi- 
cine, Milwaukee, Wis. 

After cholecystnephrostomy a dog gradually 
developed a severe hypoprothrombinemia. The 
daily intravenous administration of 0.57 of vita- 
min K,/kg. of body weight maintained the pro- 
thrombin at the normal level. On withdrawing the 
maintenance dose, the prothrombin consistently 
dropped to 5% of normal or lower in one week. 
Feeding a gram of desiccated bile daily for a 
week had no counteracting effect on the hypo- 
prothrombinemia. Even when 2 mg. of vitamin K; 
were given with the bile, no increase in pro- 
thrombin occurred. On increasing the amount of 
vitamin K, to 5 mg. a distinct augmentation of 
prothrombin was observed, but even 100 mg. of 
emulsified vitamin K; (Merck) with bile only 
restored the prothrombin to 50% of normal. On 
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the basis of the amount of vitamin K; that when 
given intravenously corrected completely the 
hypoprothrombinemia, it appeared that only 
about 207 of vitamin K, were absorbed, which is 
0.02% of the amount fed. Water-soluble synthetic 
vitamin K ccmpounds promptly corrected the 
hypoprothrombinemia when given orally. Thus 
a single dose of 1 mg. of Synkavite not only 
brought the prothrombin time to 6 seconds, which 
is normal, but also maintained it for 1 week. The 
greater absorbability of the water-soluble vitamin 
K preparations compensate for their somewhat 
lesser physiological potency as compared with 
the natural vitamin K;. 


Quantitative estimation of thromboplastic ac- 
tivity. Maurice M. Rapport AND FRANK Mat- 
TANER.* Div. of Labs. and Research, New York 
State Dept. of Health, Sloan-Kettering Inst. for 
Cancer Research, New York City. 

A sensitive and reproducible estimation of 
thromboplastic activity has been obtained em- 
ploying a 2-stage method. Oxalated thrombo- 
plastic-free rabbit plasma is prepared using 
paraffined glass. The prothrombin solution is 
obtained by defibrination after recalcification 
with 4 volumes of 0.004 m CaCl, in saline. The 
fibrinogen source is prepared by adding 4 volumes 
of 0.02 m sodium oxalate in saline to the original 
oxalated plasma. One tenth of a milliliter of pro- 
thrombin solution, 0.1 ml. of 0.01 m CaCl, in 
saline, and 0.4 ml. of. saline containing varying 
amounts of thromboplastin are incubated for 6 
minutes at 37°C. Then 0.1 ml. of the ‘dioxalated 
plasma’ is added, and the time of clotting ob- 
served by a tube-tilting technic at 37°C. The 
activity is evaluated by determining the de- 
pendence of clotting time on quantity of thrombo- 
plastin for the region where the time increases 
with decreasing thromboplastin concentration. 
Unit activity is defined as the quantity of material 
which gives half the maximum activity (double 
the minimum clotting time). Variations in the 
prothrombin solution are controlled by employing 
as reference standard a stable phosphatidy] serine 
fraction, which shows unit activity in the range 
0.13-0.24 ug. and is assigned an activity of 5000 
units/mg. By this method beef lung thrombo- 
plastin prepared according to Chargaff has an 
activity of 2200 PS units/mg.; fresh acetone-dried 
rabbit brain yields 200 PS units/mg.; and rabbit 
vitreous humor contains 30 PS units/ml. (Sup- 
ported in part by a cancer control grant from the 
National Cancer Institute of the National In- 
stitutes of Health, U. S. Public Health Service.) 


Effect of growth hormone on glucose oxidation. 
Lruu1an Recant (introduced by Cart F. Cort). 
Dept. of Biochemistry. Washington Univ. School 
of Medicine, St. Louis, Mo. 
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Pituitary preparations on injection into intact 
rats have been shown to prevent the rise in re- 
spiratory quotient (R.Q.) associated with glucose 
administration (GREAVES et al. J. Biol. Chem. 
133: 243, 1940). Crystalline growth hormone in 
amounts ranging upward from 30 gamma/100 gm. 
of body weight, injected 1 hour prior to glucose 
administration, produces the same effect. The 
mechanism of this action is being studied in the 
isolated rat diaphragm. In the presence of glu- 
cose, pyruvate or acetate, the R.Q. of the dia- 
phragm from a fasted rat is increased from .7 to 
values approaching theory. The in vitro addition 
of growth hormone (25-100 gamma/ml. of medium) 
prevents the rise in R.Q. in the case of glucose 
but has no effect upon the pyruvate or .acetate 
R.Q. This R.Q. depressing effect is not reversed 
by insulin in vitro. Measurement of C14O, derived 
from C! labeled glucose and pyruvate confirm the 
fact that the oxidation of glucose but not of 
pyruvate is inhibited by the growth hormone. 
Since the glucose uptake by diaphragm is not 
diminished, it appears that the growth hormone 
exerts a blocking action between hexose-mono- 
phosphate and pyruvate. 


Rates of absorption of barbiturates in the rat. 
D. V. N. Reppy* anp LEeopo.tp R. CEREcEDO. 
Dept. of Biochemistry, Fordham Univ., New 


York City. 

The absorption rates of 3 barbiturates, barbital- 
Na, amytal-Na and phenobarbital-Na, from the 
intestine of rats of the Sherman strain have been 
investigated. All 3 compounds were fed in water 
solution by stomach tube to adult rats which had 
been fasted for 14-16 hours at a level of 120 mg/kg. 
body weight. The animals were sacrificed at the 
end of 3 hours, the stomach and small intestines 
removed, and unabsorbed barbiturates determined 
spectrophotometrically. At the level fed, the 
females were found to be more susceptible than 
the males. The absorption rates of the 3 com- 
pounds expressed as milligrams absorbed per 
kilogram body weight per hour were as follows: 
barbital-Na 33.5 + 2.04; amytal-Na 23.3 + 0.28; 
phenobarbital-Na 25.0 + 1.48. The faster rate of 
absorption of barbital, a long-acting barbiturate 
with a slow onset of action, as compared with 
that of amytal, a medium acting compound which 
acts almost immediately, suggests that the 
pharmacological effect of these compounds is 
not related to the rates of absorption. 


Nature of multiple forms of lipoic acid. Lester 
J. ReEep (introduced by Rocer J. WILLIAMs). 
Dept. of Chemistry, Univ. of Texas, Austin. 
Several distinct compounds possessing acetate- 

replacing and pyruvate oxidase factor activity 

for certain lactic acid bacteria exist in biological 

Preparations (REED et al. J. Biol. Chem. 192: 851, 
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1951; GuNsauus et al., J. Biol. Chem., in press). 
One of these substances has been isolated in 
crystalline form from processed liver and has 
been named a@-lipoic acid (REED, DeBusk, Gun- 
SALUS AND HoRNBERGER, Science 114: 93, 1951). 
Analytical data reveal that a-lipoic acid is a 
monocarboxylic acid possessing the formula 
CsHuS:02 (REED, DreBusk, GUNSALUS AND 
ScHNAKENBERG, J. Am. Chem. Soc., in press). 
Sulfur is present in the form of a disulfide linkage. 
Treatment of a-lipoic acid with thiols, followed 
by oxidation with iodine, results in the forma- 
tion of a series of new compounds possessing 
acetate-replacing factor activity. These sub- 
stances appear to be mixed disulfides. Acid hydrol- 
ysates of natural materials contain, in addition 
to a-lipoic acid, a chemically related acidic 
substance which is more polar than a-lipoic acid. 
Treatment of the latter with oxidizing agents 
converts it to the more polar sustance. Further- 
more, the more polar acid is converted to a-lipoic 
acid by treatment with hydriodic acid or gluta- 
thione. It would appear that the more polar acid 
is an oxidation product of a-lipoic acid, probably 
a sulfoxide. The occurrence in biological prepara- 
tions of mixed disulfides of a-lipoic acid and 
oxidation products thereof would explain in part 
the multiplicity of acetate-replacing and pyruvate 
oxidase factors observed previously. 


Dinitrophenylhydrazones of steroid ketones. 
Hans ReicH AND Keita F. Crane (introduced 
by Leo T. Samvuets). Dept. of Biochemistry, 
Univ. of Utah College of Medicine, Salt Lake City. 
Dinitrophenylhydrazones can be used for the 

characterization of steroid ketones, since they 

exhibit typical ultraviolet absorption spectra. 

A maximum at 390 my seems to be specific for 

monodinitrophenylhydrazones of A‘-3-ketoste- 

roids, while the maxima of dinitrophenylhydra- 
zones of other a, 8-unsaturated ketones are shifted 
to shorter wave lengths (A"*-20-keto: 385 mu, 

A5-7-keto: 385 my, A%-12-keto: 385 my, A‘-6-keto: 

376 my). The bisdinitrophenylhydrazones of 

steroids with one saturated and one a,§-unsatu- 

rated keto group display a maximum at 380 mu 

(androstenedione, progesterone). A keto group in 

11-position and a hydroxy group in 17-position 

cause shift to shorter wave lengths (adrenos- 
terone: 375 my, 11-ketoprogesterone: 375 mu, 
17-hydroxyprogesterone: 376 mu). The influence 
of the 17-hydroxy group could also be shown with 
saturated ketones, e.g. pregnenolone: 367 mu, 
allopregnane-38 , 17a-diol-20-one: 362 mu. All spec- 
tra were taken in chloroform. The dinitrophenyl- 
hydrazones were chromatographed on aluminum 
oxide and eluted with mixtures of hexane and 
benzene, benzene, or mixtures of benzene and 
chloroform, depending on their polarity. In some 
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cases complete separation of two closely related 
dinitrophenylhydrazones could be accomplished, 
for instance, progesterone bisdinitrophenyl- 
hydrazone and pregnenolone dinitrophenylhydra- 
zone, androsterone acetate and _ testosterone 
acetate dinitrophenylhydrazones. Progesterone 
bisdinitrophenylhydrazone is eluted from the 
column before androstenedione bisdinitrophenyl- 
hydrazone, but the separation is not complete. 
The dinitrophenylhydrazones of pregnenolone 
and A‘, 16-pregnadiene-38-ol-20-one could not be 
separated thus far. 


Pyridine nucleotide concentrations in human red 
blood cells. Joun G. REINHOLD, Atice F. Ho- 
GANS* AND JamEs R. Stuart.* Pepper Lab. of 
Clin. Medicine, Hosp. of the Univ. of Pennsyl- 
vania, Philadelphia. 

Pyridine nucleotide concentrations have been 
determined in red blood cells of healthy subjects 
and also in the presence of hepatic and renal in- 
sufficiency. The acetone condensation method 
of Levitas et al. (J. Biol. Chem. 167: 169, 1947) was 
used for determining total pyridine nucleotides, 
with modifications enabling more accurate meas- 
urement at high concentrations. Diphospho- 
pyridine nucleotide (DPN) was measured in the 
same specimens by means of alcohol dehydrog- 
enase prepared by the method of Racker (J. 
Biol. Chem. 184: 311, 1950). Almost all of the 
pyridine nucleotide was accounted for as DPN; 
however, small but consistent differences between 
total pyridine nucleotide concentrations and that 
of DPN suggested the presence of other pyridine 
nucleotides. Extremely high concentrations of 
pyridine nucleotides in red blood cells of patients 
ill with terminal liver disease have been reported 
from this laboratory previously (Reinhold and 
Clark, Boston Meeting, American Chemical So- 
ciety, 1950). That this increase actually represents 
DPN was confirmed by application of the dehydro- 
genase method. The occurrence of such extremely 
high values appears related to parenteral adminis- 
tration of nicotinamide when there is marked 
renal insufficiency. It is plausible to assume that 
high concentrations of nicotinamide may exist 
in the blood under these conditions, thus favoring 
the synthesis of, while exerting protective action 
upon, the DPN. (This work was supported by 
funds granted by the Department of the Army 
on recommendation of the Commission on Liver 
Disease of the Armed Forces Epidemiological 
Board.) 


Effect on liver lipids and serum cholesterol of 
various intakes of cholesterol and choline. 
Jessie H. Ripovut,* Coumn C. Lucas, JEAN 
M. PatTeRsoN* AND CHARLES H. Best. Bant- 
ing and Best Dept. of Med. Research, Univ. of 
Toronto, Toronto, Canada. 


FEDERATION PROCEEDINGS 


Volume 11 


In spite of the volume of work done on the re- 
sults of ingesting cholesterol, many gaps exist in 
our knowledge of the effects of different dietary 
intakes of this component, and particularly con- 
cerning the influence of supplementary choline 
on the nature and concentration of the cholesterol 
in the blood serum under these different condi- 
tions. Accordingly, groups of 10 rats (Wistar 
strain, 100-125 gm.) were fed a series of diets 
containing cholesterol (0, 0.2, 0.8 and 1.6% re- 
spectively) ; to some of these diets supplementary 
choline chloride was added (0.092, 0.184, 0.368, 
0.736 and 1.472%, respectively). The basal hypo- 
lipotropic diet contained casein 8, gelatin 6, 
soybean protein (Glidden a-protein) 6, salts 3, 
celluflour 2, sucrose 63, beef fat 10, corn oil 2,. 
with 13 vitamins. In the absence of choline, only 
a moderate increase in the serum cholesterol oc- 
curred when diets containing cholesterol were 
ingested, but the presence of choline caused large 
increases in the serum cholesterol. Data showing. 
the extent to which dietary cholesterol and choline 
affect the liver lipids and serum cholesterol in 
preventative experiments will be presented. The 
time relationships of the curative action of choline 
on the cholesterol fatty liver, and serum choles- 
terol values under these conditions, will also be 
given. 


Sulfhydryl groups and heme-heme interaction ir 
hemoglobin. Austen F. Riaes (introduced by 
Epwarp H. Friepen). Biological Labs., Har- 
vard Univ., Cambridge, Mass. 

With techniques described earlier (J. Gen. 
Physiol. 35: 23, 1951) the effects of dialysis and 
of p-chloromercuribenzoate upon the oxygen 
equilibrium of human hemoglobin have beer 
examined. All measurements were made in borate 
buffer, pH 8.5. Fresh hemoglobin possesses 3 
symmetrical oxygen equilibrium curve (fraction 
oxygenated vs. log oxygen pressure) with the 
value of n in Hill’s equation about 2.9. Storage 
of hemoglobin at pu 8.5 for 12 hours at 5°C. does 
not change n. Dialysis, however, at the same pH 
and temperature, results in a symmetrical curve 
with n about 2.0. Addition of the sulfhydryl] poi- 
son, p-chloromercuribenzoate, (1.8 X 10~*M) to 
such a dialyzed solution produces a further drop 
in n to about 1.4. These changes are in large part 
reversed on the addition of glutathione. The value 
of n in Hill’s equation is a measure of heme-heme 
interaction, so these observations mean that dialy- 
sis at pH 8.5 greatly decreases the interaction, 
and that p-chloromercuribenzoate almost com- 
pletely blocks it. It is therefore concluded that 
sulfhydryl groups play a large part in the mecha- 
nism of heme-heme interaction. The relation of 
these to other observations—the effects of formal- 
dehyde (Guthe and Wyman, 1951-52), and urea 
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(Wyman, 1948), and certain phenomena connected 
‘with sickle cells (Stetson and Chandler, 1948)— 
is discussed. (This research was supported in part 
‘by the Medical Sciences Division of the Office of 
Naval Research.) 


‘Concentrative uptake of amino acids by Ehrlich 
mouse-ascites carcinoma cell. T. R. Riaas,* 
H. Fiscuer,* I. M. Pauatine,* G. S. WEeuis* 
anp H. N. Curistensen. Tufts College Med. 
School, Boston, Mass. 

The cells were shaken 1-1.5 hours in Krebs’ 
Ringer-bicarbonate solution (or in ascitic fluid) 
at 37°, with the test amino acid usually at 5 
mam. Upon chemical analysis the amino acid was 
always found concentrated in the cell, in the fol- 
lowing order of decreasing activity: glutamate, 
glycine > alanine > histidine > citrulline > 
hydroxyproline > proline, lysine > ornithine, 
arginine, phenylalanine > valine, isoleucine, 
leucine. The pD-isomers were also concentrated, 
but to a smaller extent. The amino acid was 
recovered practically quantitatively, the following 
showing losses: arginine (ornithine and urea 
formed), glutamate, glutamine (alanine formed), 
serine (glycine formed), ornithine (alanine formed 
but no a-amino acid N lost). Generally concen- 
tration was stronger from Krebs’ medium than 
from ascitic fluid. Adding a second amino acid 
at 10 mm inhibited uptake of glycine (2 mm), the 
following order extending for nearly complete to 
slight inhibition: methionine, alanine, proline, 
glutamine, asparagine, hydroxyproline, threonine, 
leucine, histidine, valine, isoleucine. The p- 
isomers were less inhibitory. The order was almost 
the same when alanine, phenylalanine or histidine 
were tested. Histidine appeared to be concen- 
trated as a neutral zwitterion as indicated by the 
relation of activity to pH. Anionic amino acids 
were without effect; the cations arginine and 
lysine were uniformly stimulatory to accumula- 
tion, except when a cationic amino acid was under 
test. Bound glycine or alanine were not detected 
when their uptake was inhibited by another am- 
ino acid, in contrast to Gale’s finding of cysteinyl- 
glutamate accumulation when glutamate up- 
take by S. aureus was inhibited by cysteine. 


Inhibition of bacterial and brain glutamic acid 
decarboxylases. EuGENE Roserts. Wernse 
Lab. of Cancer Research, Washington Univ. 
School of Medicine, St: Louis, Mo. 

A series of. compounds structurally related to 
glutamic acid (obtained through the courtesy of 
Dr. Karl Pfister of the Research Laboratories of 
Merck and Co., Inc.) was tested for the inhibi- 
tion of the glutamic acid decarboxylase activity 
of acetone powders of mouse brain and of suitably 
grown E. coli. pu-a-Methylglutamic acid was the 
Most potent competitive inhibitor found for the 
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bacterial enzyme, the Ki (inhibitor-enzyme dis- 
sociationconstant) being 2.69 X 10-4 as compared 
to the K, (substrate-enzyme dissociation con- 
stant) of 2.69 X 10-%. This compound was also the 
most effective one in inhibiting the utilization of 
glutamic acid for growth by L. arabinosus. The 
diastereoisomeric racemates of 8-hydroxyglutamic 
acid, methionine sulfoxide, various N-substituted 
y-amides of glutamic acid, and compounds related 
to pyrrolidone carboxylic acid were not inhibitory 
for the bacterial enzyme in the concentrations 
tested. a-Methylglutamic acid was only a weak 
competitive inhibitor of the brain enzyme (Kr = 
1.1 X 10-?; K, = 5.9 X 107%). Although derivatives 
of semicarbazide and hydroxylamine were in- 
hibitors of the decarboxylase from both sources, 
none of them was more effective than the parent 
compounds themselves. The latter compounds are 
inhibitory because of their reactivity with pyri- 
doxal phosphate, the coenzyme for the de- 
carboxylases. Studies of the mode of this inhibi- 
tion will be discussed. Evidence of the in vivo 
antagonism of a-methylglutamic acid to glutamic 
acid also was obtained when it was found that 
this compound significantly enhanced the inci- 
dence of audiogenic seizures in a susceptible 
strain of mice tested under standard conditions. 
Marked reduction in seizures occurred when glu- 
tamic acid was given. 


Influence of adrenal cortex on protein transforma- 
tions in vitro. SipNey Roserts. Dept. of Physi- 
ological Chemistry, Univ. of California School 
of Medicine, Los Angeles. 

It has been previously noted that incubation of 
surviving rat liver minces in a serum medium re- 
sulted in a disappearance of albumin and an in- 
crease in the a-globulin fraction, as measured 
electrophoretically (J. Biol. Chem. 180: 505, 1949). 
Lymphoid tissues, including spleen, released a 
protein which travels with the electric mobility 
of 6-globulin; again, serum albumin disappeared 
concurrently. In an extension of these studies, it 
has been found that these transformations appear 
to be regulated by the level of adrenal cortical 
secretions in the animals from which the tissues 
have been obtained. Adrenalectomy depressed 
the utilization of serum albumin by all tissues 
studied. Previous administration of cortisone or 
ACTH accentuated the transformations noted. 
The net release of protein by surviving tissues to 
the serum medium was likewise directly correlated 
with the level of adrenal cortical activity in the 
animal supplying the tissues. No such correla- 
tion was noted when the tissues were incubated 
in a phosphate buffer medium. In the latter 
medium, the proteins released were several in 
nature and resembled aqueous extracts of the 
tissues, when examined electrophoretically. 
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Incorporation of cytidine into nucleic acids. IRWIN 
A. Rose* anp B. 8. Scuwercert. Div. of Bio- 
chemistry and Nutrition, American Meat Inst. 
Fndn. and Dept. of Biochemistry, Univ. of Chi- 
cago, Chicago, Ill. 

Randomly labelled cytidine was prepared by 
growing Euglena gracilis on C'*O2. E. coli grown 
in the presence of the labelled cytidine incorpo- 
rated the base to about the same extent into RNA 
cytosine and uracil. The ribose of the correspond- 
ing ribosides was only about 10% as active as the 
pyrimidines and of the same activity as the ribose 
of the purine ribosides. DNA thymine and cyto- 
sine were also active. Cytosine was incorporated 
to a similar extent and with like pattern as the 
base of cytidine indicating little or no incorpora- 
tion of the intact nucleoside. Since the rat does 
not utilize free pyrimidines for nucleic acid 
synthesis it was of interest to compare the rat 
with E. coli. Unlike the latter, RNA cytidine of 
the rat was equally labelled in the base and in the 
ribose when cytidine was injected. However, the 
uracil of the uridine was more active than the 
ribose of uridine. The purine ribosides were not 
active. The desoxyribose of thymidine and de- 
soxycytidine was also radioactive indicating con- 
version from the ribose of cytidine. In all cases 
base and sugar were counted separately by first 
exchanging the base of the nucleoside with hypo- 
xanthine with the nucleosidase of E. coli followed 
by the isolation of inosine or desoxyinosine. De- 
soxyribosides were freed of riboside contamina- 
tion by paper chromatography using a borate- 
butanol system. 


Biosynthesis of hyaluronic acid by Streptococcus 


hemolyticus. Saut RoseMan,* Frances E. 

Mosss,* Rosert ABELEs,* JuLIo Lupow1EG* 

AND ALBERT DorFMAN. Depts. of Pediatrics 

and Biochemistry, Univ. of Chicago, Chicago, 

Il. 

The mechanism of synthesis of mucopolysac- 
charides is unknown. This report is concerned with 
the biosynthesis of hyaluronic acid by a strain 
of Group A streptococcus. D-glucose-1-C1* was 
incorporated into a semisynthetic medium (Bern- 
heimer, A. W. and Pappenheimer, A. M., J. Bact. 
43, 481, 1942) and after growth of the organism, 
hyaluronic acid was isolated from the supernatant 
medium utilizing phosphomolybdie acid as a 
protein precipitant. The hyaluronic acid was 
hydrolyzed and the CO, (which represents the Cz. 
of glucuronic acid) liberated and collected. Gluco- 
samine hydrochloride was isolated from the 
hydrolysate by treatment with Dowex 1, followed 
by conversion to the hydroxy-naphthaldehyde 
Schiff base (Z. E. Jolles, and W. T. J. Morgan, 
Biochem. J. 34: 1184, 1940) and partition chro- 
matography of the base on silica gel. Suitable 
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control experiments demonstrated that this 
procedure yields glucosamine hydrochloride free 
from trace amino acid contamination. A method 
was developed for the degradation of glucosamine 
consisting of oxidation to glucosaminic acid and 
treatment with ninhydrin or chloramine-T to 
yield CO, (from C,) and arabinose. The results 
obtained indicated that the major fraction of the 
radioactivity of the glucosamine was present in 
C-1. These data suggest that the glucosamine 
moiety of the hyaluronic acid arises from glucose. 
(This investigation was supported by a grant 
from the United States Public Health Service.) 


Preparation of purified human plasma fibrinogen 
by a cold ether procedure. Louris Rosenre.p* 
AND GEoRGE Y. SHINOWARA. Depts. of Physi- 
ological Chemistry and Pathology, Ohio State 
Univ., Columbus, Ohio. 

From reconstituted normal human dried plasma 
is obtained Fraction I (Cohn), 5.0-5.8 g/l., of 
which 60-65% is thrombin-clottable protein. A 
2% suspension in citrate-phosphate buffer (px, 
7.2; r/2, 0.129) is cooled to 0°C and centrifuged. 
An acetate buffer is added to the supernatant to 
pH 5.0 at 0° to —1°C. Cold ethyl ether to a final 
concentration of 5% is then added resulting in a 
precipitate (A) containing 84-85% fibrinogen with 
a yield of 71-78%. This fraction (A) is reconsti- 
tuted to its original volume with citrate-phos- 
phate buffer and reprecipitated at pH 7.2 + 0.2 
with cold ether at 5% concentration. This precipi- 
tate (B) has a purity of 92-95% fibrinogen and a 
yield of 35-45%. Repeating the last step results in 
a preparation (C) of 97% purity and a yield of 
25-30%. All yields are based on the fibrinogen 
concentration in the original Fraction I solution. 
The properties of the highly purified fibrinogen 
will be presented. 


Distribution of cyanide-sensitive alkaline phos- 
phatase activity in normal and regenerating rat 
liver. Orro RosENTHAL, Beatrice G. Novack* 
AND JuNE W. Bropie.* Harrison Dept. of 
Surgical Research, Univ. of Pennsylvania Schools 
of Medicine, Philadelphia. 

We have previously reported that the striking 
increase in alkaline phosphatase activity of re- 
generating liver was mainly due to a cyanide- 
sensitive, magnesium-insensitive component, 
which rose from a normal mean of 28% of total 
activity to 74% during the first day after 70% 
hepatectomy. To explore the localization of this 
component, normal livers, as well as surgically 
reduced livers at one day after partial hepatec- 
tomy, were perfused in situ with isotonic sucrose 
solution and homogenized in this medium. The 
homogenate (H) was then separated by centrifuga- 
tion into nuclear fraction (Nw), mitochondrial 
fraction (My2) and supernatant (S,), according 
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to the method of Schneider and Hogeboom. The 
eyanide-sensitive phosphatase activity in H, 
Ny, Mwe and §; amounted to 25, 70, 42 and 21, 
and 61, 86, 81 and 50% of total activity in normal 
and regenerating liver, respectively. Correspond- 
ing figures for total phosphatase activity per gm. 
of nitrogen, expressed as relative concentrations, 
were 1.0, 0.6, 0.4, 1.7, and 3.7, 11.2, 2.1 and 3.7. 
The data indicate that, in resting liver, the 
cyanide-sensitive phosphatase activity is localized 
mainly in the nuclear fraction and that this frac- 
tion exhibits the greatest increase in enzyme 
concentration during the early phase of liver 
regeneration. (This work was done under contract 
number DA-49-007-MD-143 between the Uni- 
versity of Pennsylvania and the Department of 
the Army.) 


Synthesis of biotin or a biotin analogue by the 
anaerobe, Clostrodium perfringens PB6K. Ev- 
GENE ROSENWASSER* AND M. J. Boyp. Div. of 
Biological Chemistry, Hahnemann Med. College, 
Philadelphia, Pa. 

The anaerobic microorganism, Clostridium 
perfringens PB6K, will grow on achemically defined 
medium (Boyp et al., J. Biol. Chem. 174: 1948) 
provided biotin is present. Recent studies -show 
that biotin may be replaced in the medium by the 
water soluble fatty acid esters of the polyoxy- 
ethylene derivative of sorbitan. Luxuriant growth 
of the microorganism is obtained, particularly, if 
lauric or oleic acid esters are present. Neutralized 
acid hydrolysates of the harvested bacterial 
cells and cell filtrates from media containing the 
mono-oleic acid ester, but no added biotin, were 
analyzed for biotin by using Cl. perfringens PB6K 
as the assay organism. Results of the assays indi- 
cate that biotin or a substance similar to biotin 
is formed in the cells and also appears in the cell 
filtrates. When the hydrolysates were treated 
with avidin, bacterial growth failed to occur, 
hence it was assumed that the free biotin or its 
analogue formed an avidin complex. Avidin did 
not nullify the growth stimulating effect of the 
oleic acid ester. 


Incorporation of radioactive phosphate into cer- 
tain protein-bound phosphorus fractions of 
brain. R. J. Rossiter, H. A. DeLuca* anp 
K. P. SrrickLanp.* Dept. of Biochemistry, 
Univ. of Western Ontario, London, Canada. 

The specific activities of the following protein- 
bound phosphorus fractions were determined in 
the brain of the cat after the intracisternal in- 
jection of radioactive phosphate: desoxypentose- 
nucleic acid (I), pentosenucleic acid (II), both 
by the method of Hammarsten (Acta Med. Scand. 
128: 634, 1947), an acid-insoluble fraction (III), 
an acid-soluble ester phosphate fraction (IV) and 
an inorganic phosphate fraction (V), all obtained 
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by alkaline hydrolysis of the residue remaining 
after complete removal of the nucleic acids. The 
specific activities of these fractions were in the 
order V > IV > III > II > I. As was found by 
Davidson et al. (Biochem. J. 49: 311, 1951) for 
liver tissue, the specific activities of both the 
DNA (I) and the PNA (II) were considerably less 
than those of the corresponding fractions sepa- 
rated by the method of Schmidt and Thannhauser 
(J. Biol. Chem. 161: 83, 1945). The specific activity 
of the PNA (II) was also less than that of the 
Schmidt-Thannhauser PNA even after allowance 
had been made for the highly active inorganic 
phosphate (cf. V) and the non-nucleic acid ester 
phosphate (cf. IV) that appears as PNA in this 
procedure. Fraction III is present in low concen- 
trations in brain, but Fraction IV, which had a 
specific activity more than three times that of 
PNA (II), accounts for about one-half of the pro- 
tein-bound phosphorus of whole brain. This may 
represent the phosphorus of the inositol-con- 
taining lipid-protein complex recently described 
by Folch and LeBaron (Federation Proc. 10: 183, 
1951). Whether the relatively high specific activity 
is genuine, or due to contamination with a much 
more active compound remains to be determined. 
The active Fraction V corresponds to the ‘phos- 
phoprotein’ of Schmidt and Thannhauser. 


Inhibitors and activators for ribonuclease and 
desoxyribonuclease. Jay S. Rotu (introduced 
by J.S. Hepsurn). Div. of Biological Chemistry, 
Hahnemann Med. College, Philadelphia, Pa. 

The effect of various organic substances on the 
rate of degradation of yeast ribonucleic acid by 
pancreatic ribonuclease and desoxyribonucleic 
acid by pancreatic desoxyribonuclease has been 
studied using the turbidometric method of Mc- 
Carty (M. McCarty, J. Exptl. Med. 88: 181, 
1948) for both assays. Benzimidazole caused a 
marked increase in the rate of reaction of ribo- 
nuclease but had no effect on desoxyribonuclease. 
The test system consisted of 20.0 ml. of 0.2% RNA 
or DNA, 20.0 ml. of 0.17 m veronal-acetate buffer 
pH 7.75 (in DNAase assay 0.0075 m with respect 
to Mg**) and 10.0 ml. of appropriate enzyme 
dilution. Aliquots were precipitated with acid at 
2-minute intervals. The activating action of 
benzimidazole increased rapidly as the amount 
used increased from 0-50 mg. Greater quantities 
caused little further activation or showed a slight 
decrease. 2-Aminobenzimidazole was inhibitory 
and several other purine and pyrimidine deriva- 
tives had no effect. Heparin is a potent inhibitor 
of pancreatic ribonuclease, as little as 1 mg. added 
to the test system caused a significant reduction 
in activity. Heparin also inhibited pancreatic 
desoxyribonuclease. Using a different assay 
method based on the hydrolysis of radioactive 
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phosphate from phosphate labelled nucleic acid, 
(J. Rotu, Biol. Bull. 101, 212, 1951) heparin was 
found to inhibit other tissue ribonucleases. The 
effect of po, Mg** and salt concentration on the 
activating and inhibitory effects of these sub- 
stances will be presented and the significance of 
the results, in terms of their bearing on the mecha- 
nism of cell division, discussed. 


Metabolism of 1,5-C1‘-glutaric acid. Morton 
ROTHSTEIN (introduced by A. L. Dounce). 
Dept. of Radiation Biol., Univ. of Rochester 
School of Medicine and Dentistry, Rochester, 
N.Y. 
1,5-C'4-glutaric acid is actively metabolized 

in normal and diabetic rats. When phlorizinized 
animals were fed approximately 8 uc. of the acid 
(.21 we/mg.), 50% of the radioactivity was re- 
covered as expired carbon dioxide within 24 hours 
and 5% was recovered in the urine. About 2% of 
the fed C'* appeared in urinary glucose, the iso- 
tope being present only in carbons 3 and 4 of the 
molecule. Isolation of a-acetamino-y-phenyl- 
butyric acid of relatively high specific activity 
indicated the formation of a labeled two carbon 
fragment from the glutarate chain. Possible 
metabolic pathways to be considered include, a) 
the formation of butyrate by decarboxylation of 
glutarate, and b) §-oxidation of glutarate to 
acetonedicarboxylate which may yield aceto- 
acetate. Intermediates such as carboxyl-labeled 
a-ketoglutarate and succinate appear unlikely as 
direct metabolites because they should yield un- 
labeled acetate. 


Identification of phosphate esters in tissues by 
paper chromatography. GrorGE RovusER* AND 
Wituam F. Neuman. Depts. of Biochemistry 
and Radiation Biology, Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
Chromatograms of rabbit tissue extracts were 

developed as previously described (Federation 

Proc. 10: 240, 1951). Solvents recommended by 

Hanes and Isherwood (Nature 164: 1107, 1949) 

were also used. The compounds were detected a) 

by spraying with ninhydrin, 6) by autoradiog- 

raphy of P® labeled compounds or c) spraying 
with Hanes and Isherwood molybdate mixture 
followed by drying at 85°C. for 20 minutes and 
reduction with 2% ascorbic acid in hydrochloric 
acid (0.05n) or 2% iodine—potassium iodide solu- 
tion in water. The compounds were identified 
on mixed chromatograms of known and unknown 
compounds, one of which was labeled with P® 
(Federation Proc. 10: 240, 1951). A radioautograph 
was made on x-ray film and thechromatogram 
sprayed as described. Exact superimposition of 
the spots on autograph and chromatogram is evi- 
dence of identity. The identification of ethanol- 
amine and serine phosphates was accomplished by 
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this method. Prolonged acid hydrolysis of these 
esters gave rise to ethanolamine and serine as 
detected by paper chromatography. A phospolipid 
containing complex moving with phenol and colli- 
dine solvent fronts, after isolation from paper 
chromatograms, was found to release on acid 
hydrolysis serine and ethanolamine phosphates, 
The substance appears to be a cephalin-peptide 
complex. The R¢ values in phenol and collidin. 
lutidine were: ethanolamine phosphate (0.27, 
0.08), serine phosphate (0.04,0.08), free ortho 
phosphate (0.09,0.08). The latter two gave some- 
what variable values. Radiophosphorus samples 
from Oak Ridge when chromatographed showed 
several spots other than that of free ortho phos- 
phate. Boiling with nitric acid causes their dis- 
appearance. These spots represent about 5% of 
the total radioactivity. 


Beta disturbance of electrophoretic patterns in 
disease. JoserH I. RoutH anp W. D. Pavu.* 
Depts. of Biochemistry and Medicine, State 
Univ. of Iowa College of Medicine, Iowa City. 
In electrophoretic patterns of the descending 

boundary of plasma or serum, the beta globulin 
component often contains a sharp spike extending 
upward. Early investigators in electrophoresis 
called this the beta disturbance, but for compara- 
tive purposes we prefer to consider it a sharp 
spike. Kelley et al. reported a decrease in length 
of this spike in patterns from poliomyelitis sera. 
Since this spike may be related to lipoprotein 
complexes, it was suggested that these complexes 
decreased in poliomyelitis. In recent studies on 
poliomyelitis we compared the decrease of the 
length of the beta spike in plasma and serum pat- 
terns with those from normal individuals. Assum- 
ing a normal beta spike to be as high as the albu- 
min peak, we observed decreases in the spike 
similar to those reported by Kelley et al. Patterns 
from normal children (77 plasma, 19 serum) and 
adults (37 plasma, 24 serum) exhibited beta spikes 
considerably shorter than those from normal 
children (20 serum) reported by Kelley et al. 
The beta spikes of over 1100 plasma and 500 serum 
patterns from patients with poliomyelitis, dia- 
betes, rheumatic fever, arthritis and liver disease 
were measured and compared. In most instances, 
the serum patterns exhibited a greater decrease in 
the length of the beta spike than the plasma pat- 
terns. No marked difference was observed in the 
length of the beta spike in patterns from normal 
individuals as compared to patternd from patients 
with various diseases. 


Light scattering studies on dexosyribonucleic 
acid. Joan W. RowEn (introduced by Leon A. 
Hepret). Natl. Insts. of Health, Bethesda, Md. 
In this study the double extrapolation method 

(J. Chem. Physiol. 16: 1099, 1948) is applied to the 
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scattering of light from solutions of sodium thy- 
monucleate. In 20 determinations the dissym- 
metry values fell in the range of 3.3-3.9 with an 
average intrinsic dissymmetry of 3.6. This value 
indicates that the molecular configuration is in- 
termediate between that of a rod and a stiff coil 
and is in agreement with the finding of B. Bunce 
and P. M. Doty (Science 112: 642, 1950). The sam- 
ple studied had a molecular weight of 4.05 million 
+ 420,000 and a coil length of 4,150 + 250 A. 
The coil lengths were determined from the light 
scattering of solutions of DNA in MgCle, CaCl. 
and KCl of ionic strengths’ between 0 and 6.0. 
The results indicate that the extent of coiling 
caused by the ions is small—less than 30%. They 
do not support the hypothesis (J. Biol. Chem. 
178: 1007, 1949) that the activating effect of mag- 
nesium ions in enzymatic depolymerization is 
caused by change in coiling of the substrate. The 


zero slopes obtained when = is plotted versus C 


in the region of low ionic strength and high nu- 
cleate concentrations are not consistent with the 
proposal that the nucleate is in the form of a three 
dimensional network gel. Molecular weights as 
high as 22 million were obtained on two other high 
viscosity preparations. These preparations have 
not been studied as extensively as the above men- 
tioned preparation, and the observed molecular 
weights must, therefore, be regarded as tentative 
until the larger values are confirmed. The impli- 
cations of the above results will be discussed. 


Propanediol phosphate in acetone metabolism. 
Harry RupNey (introduced by Warwick 
SaKaMi). Dept. of Biochemistry, Western Re- 
serve Univ. School of Medicine, Cleveland, Ohio. 
Previous work (Arch. Biochem. 29: 231, 1950) 

indicated that 1,2-propanediol phosphate (PDP) 

might be an intermediate in the conversion of 
acetone methyl carbon to ‘formate’ and in the 
direct transformation of acetone to a three carbon 
precursor of the gly:olytic cycle (J. Biol. Chem. 

193: 199, 1951). These investigatons have been 

continued. Using P?? PDP as a tracer, a method 

has been devised for its isolation from liver. It 
has been found that most of the PDP resides in 
the aleohol-insoluble barium-soluble fraction (Le- 

Page fractionation scheme). C14 carbonyl] labeled 

acetone was administered to fed rats, and the dis- 

tribution of isotope in, liver glycogen and PDP 
was determined. The concentration of isotope in 
the carbons of these compounds expressed as 
counts/min/mg. of carbon was as follows: PDP, 

1:0, 2:550, 3:0; glucose, 1,6:98, 2,5:124, 3,4:123. 

These results support the postulate that acetone 

was converted to PDP. The labeling of the carbons 

of glucose can be explained on the basis of a split 
of PDP to give carboxyl labeled ‘acetate,’ com- 
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bined with the direct conversion of PDP to a three 
carbon intermediate of the glycolytic cycle. Al- 
though these results are in accord with the ini- 
tial hypothesis, that propanediol or its phosphate 
ester is an intermediate in acetone metabolism, 
they do not indicate whether PDP is a direct inter- 
mediate, or whether it is related to acetone metab- 
olism merely by virtue of being a metabolite of 
some compound which is the active intermediate 
involved. 


I'31.labelled Girard’s reagent ‘Iodo-P’ as a tool 
in ketosteroid analysis. W. S. Ruitirrson, H. 
M. Lane anv J. P. HumMMEt (introduced by G. 
Kaunitsky). Dept. of Biochemistry, State Univ. 
of Iowa, Iowa City. 

I'31_labelled acethydrazide-3-iodopyridinium 
bromide (Girard Iodo P) was synthesized from 3- 
iodopyridine I1*! which was formed by exchange 
between NaI!*! and 3-iodopyridine. The Girard 
Iodo-P reagent coupled readily under the usual 
conditions with steroids having keto-groups at 
positions 3, 11, 17 and 20 to form the typical water- 
soluble hydrazones. When subjected to ascending 
partition paper chromatography with butanol: 
water, the hydrazones of mono-ketonic steroids 
were readily separated from those of poly-ketonic 
steroids. The hydrazones of androsterone, isoan- 
drosterone, dehydroisoandrosterone and _ testos- 
terone, all having Rs values of about 0.60, were 
inseparable. The radioactivity on the paper was 
directly proportional to the amount of ketosteroid 
present. Recovery of microgram amounts of isoan- 
drosterone by radio-activity measurements was 
essentially quantitative. Steroids with two ketonic 
groups formed chiefly the dihydrazone deriva- 
tives, although small amounts of the monohydra- 
zones were always observed. The dihydrazones 
generally had R¢ values of about 0.15-0.25 whereas 
the R¢ values of the monohydrazones were 0.50- 
0.65. The use of paper treated with Quilon (Du 
Pont) did not greatly change the Ry values ob- 
tained with untreated paper but resulted in some- 
what sharper zones. 


Electrophoretic studies of proteins of normal 
and irradiated rabbit lenses. C. Orvis Rupe 
(introduced by CuEsTER J. FARMER). Dept. 
of Biochemistry, Northwestern Univ. Med. School, 
Chicago, Til. 

Electrophoretic studies were made of the pro- 
teins of normal and irradiated lenses of young 
adult rabbits. The right lenses received in situ 
2000 r of x-rays, while the left lenses served as 
controls. At given intervals after irradiation, the 
animals were sacrificed and the lenses removed. 
The lenses were extracted separately with veronal 
buffer at pH 8.6 and the extracts used for the 
electrophoretic studies. The normal lenses showed 
four components, which made up 95% of the total 
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lens proteins. Component I contained approxi- 
mately 32%, component II—48%, component 
III—10%, compound IV—6%, and the insoluble 
protein—5%. Component I had a mobility of 
(em?/volt/sec.) 6 X 10-5, component II—3 X 10-5, 
component III—1.5 X 10-5, and component IV— 
1.2 X 10-5. The lenses which had been irradiated 
did not differ in pattern, distribution or mobility 
from the control lenses, for at least 7 weeks after 
exposure to x-rays. This, however, is prior to any 
clinical manifestation of opacities. (Work per- 
formed under contract with the Atomic Energy 
Commission. ) 


Nature of isomerism in ribonucleotides. HENRY 
Z. SaBLE (introduced by GERHARD ScHMIDT). 
Dept. of Biochemistry and Nutrition, Tufts 
College Med. School, Boston, Mass. 

Cohn, Carter and Loring have shown that hy- 
drolysates of ribonucleic acids contain isomeric 
adenylic, guanylic, cytidylic and uridylic acids, 
which are designated as A and B isomers. Most 
evidence favors positional isomerism involving 
the phosphate residue, but a- 8-isomerism of the 
N-glycosidic bond has not been eliminated as a 
possibility. Adenylic acids A and B were dephos- 
phorylated with prostate phosphatase, and then 
treated with adenosine deaminase. The rate of the 
deamination reaction was the same with both nu- 
cleosides. The adenylic acids were converted to 
inosine, and then treated with yeast nucleosidase. 
The rate of hydrolysis of the glycosidic bonds was 
identical. Cytidylic acids A and B were treated 
with prostatic phosphatase and then with cyti- 
dine deaminase of yeast or EF. coli. The rate of 
deamination was the same with both nucleosides. 
These results favor the view that the A and B 
nucleotides yield the same nucleoside, and there- 
fore the nucleotides are not a- 8-anomers. A 
study of physical properties of the nucleosides is 
in progress. 


Metabolism of isovaleric acid. Warwick SAKAMI 
AND JEAN LarayE.* Dept. of Biochemistry, 
Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

The possibility that the isopropyl group of iso- 
valeric acid (IVA) is metabolized through acetone 
or acetoacetic acid has been studied using 3-C!!- 
and 4,4’-C!4-IVA by comparing the tracer pattern 
in liver glycogen with that obtained with acetone 
and acetoacetate. Sakami and Lafaye (J. Biol. 
Chem. 193: 199, 1951) showed that C!*H;-CO-C!4H; 
yields glycogen with the C1‘ of carbons 1,6 > 2,5 
whereas C14-CO-C!4H,-COOH yields 1,6 = 2,5; 
CH;-C#OCH; yield 2,5 > 1,6 and CH;C!4O 
-CH:.C4OOH gives labeling almost entirely 3,4. 
The unequal labeling of 1,6 and 2,5 by acetone is 
believed to occur because of direct oxidation of 
part of the acetone to a C; intermediate of gly- 
colysis. In addition C'*H;-COC**H; labels the 
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liver serine and choline methyl groups apparently 
because of a second mechanism in which ‘formate’ 
is formed by a 2- and 1-carbon cleavage. Aceto- 
acetate apparently is not metabolized via acetone 
but rather via a C2 cleavage. The results with IVA 
when glucose was administered simultaneously 
were in agreement with those expected if the iso- 
propyl group was converted to acetoacetate via 
carboxylation. Thus 3-C14-IVA gave almost ex- 
clusively 3,4 labeling and 4,4’-C14-IVA gave 1,6 
= 2,5. However when 4,4’-C!4-IVA was adminis- 
tered together with glycine the C4 in the glycogen 
was 2,5 > 1,6 and the ® carbon of serine and 
methyls of choline possessed low activity. This 
labeling of glycogen (2,5 > 1,6) by 4,4’-C!4-IVA 
is not explained by any of the proposed mecha- 
nisms and apparently under these conditions the 
isopropyl moiety follows in part some other path- 
way. The nature of this pathway is being further 
investigated. 


Role of uroporphyrin III as a precursor of proto- 
porphyrin IX. Kurt Satomon, Jonas E. Ricu- 
MOND AND Kurt I. ALTMAN (introduced by 
Wa TER R. Buioor). Depts. of Radiation Biology 
and Biochemistry, Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
C'4-labeled uroporphyrin III was prepared in 

order to demonstrate the conversion of uropor- 

phyrin III to protoporphyrin IX. For this purpose 

alpha-C!‘-labeled glycine was administered to 2 

rabbits and uroporphyrin subsequently isolated 

from the bone marrow of these animals. Inert 
potassium uroporphyrinate (1.8 gm.) was added 
to 19.5 gm. of bone marrow homogenate and la- 
beled uroporphyrin was subsequently isolated and 
purified; 1.6 mg. of pure uroporphyrin octamethyl- 

ester was thus obtained with an activity of 72 

counts/min/mg. Then 1.2 mg. of pure C1*-labeled 

potassium uroporphyrin was incubated with a 

suspension of bone marrow cells for 20 hours. 

Protoporphyrin IX dimethylester and uroporphy- 

rin octamethylester isolated from this mixture 

were of a purity of 96 and 99%, respectively. The 

C!4-activity of the protoporphyrin dimethylester 

was 20 counts/min/mg., no detectable activity 

was present in the uroporphyrin octamethylester. 

Since about half of the C14-activity added as uro- 

porphyrin was recovered in the protoporphyrin 

fraction, and since uroporphyrin had lost most of 
its activity at the end of the experiment, we con- 
clude that uroporphyrin III is a precursor of 
protoporphyrin IX. (This work was performed 
under contract with the United States Atomic 

Energy Commission at the University of Roches- 

ter Atomic Energy Project, Rochester, New 

York.) 


Role of coenzyme A and DPN in the oxidation 
of a-ketoglutarate. D. R. Sanapi anv J. W. 
LITTLEFIELD (introduced by D. E. Gree»). 
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Inst. for Enzyme Research, Univ. of Wisconsin, 

Madison. 

The a-ketoglutaric oxidase, homogeneous in the 
ultracentrifuge and electrophoresis, (Abst. XII 
International Chemical Conference, New York, 
Sept., 1951) catalyzes the following reaction: 
a-ketoglutaric acid + DPN + CoA — succinyl 
CoA + DPNH + CO, + Hr’. In the study of the 
stoichiometry of the reaction, the formation of 
succinyl CoA has been demonstrated by a) forma- 
tion of hydroxamic acid, b) disappearance of 
CoA (arsenolysis by transacetylase), c) disap- 
pearance of —SH (nitroprusside reaction), and 
d) liberation of CoA and disappearance of hy- 
droxamic acid reaction by boiling the enzymatic 
digest for 2 minutes at neutral po. Thus, CoA 
and DPN can be regarded as the prosthetic 
groups of the oxidase. The equilibrium of the 
reaction is far to the right, and the DPNH forma- 
tion is equivalent to the CoA added, suggesting a 
possible use in CoA assay. In some preparations 
of CoA of equal purity, however, only part of the 
CoA seems to react under identical conditions. 
The significance of this difference in behavior will 
be discussed. The availability of CoA in gram 
quantities has made it possible to undertake the 
isolation of succinyl CoA from the digest nrixture 
and to use succinyl CoA as a substrate for other 
enzymatic reactions. Similar results with pigeon 


breast pyruvic oxidase, implicating acetyl CoA 
as the first product of oxidation, have been ob- 
tained. 


Effect of erythrocyte cholesterol on resistance to 
lysis by saponin. Curtis N. SANDAGE AND 
YaYE FurvuTAni (introduced by C. C. Wana). 
Bacteriology Research Unit, Hines Hosp., Hines, 
Til. 

Cholesterol in plasma is known to function as an 
anti-hemolytic agent against several lysins, in- 
cluding saponin. Results of work reported here 
show that cholesterol which is associated with the 
erythrocyte, however, rather than with plasma, 
not only does not protect the cell, but appears to 
enhance susceptibility to lysis by saponin. Eryth- 
rocytes containing abnormally high concentra- 
tions of cholesterol were thoroughly washed and 
exposed to serial dilutions of saponin. Following 
brief incubation periods, remaining cells were 
quickly removed from saponin, washed, and their 
cholesterol content was determined. Cells re- 
covered from very low saponin concentrations 
contained a high content of cholesterol, whereas 
cells recovered from saponin concentrations suffi- 
cient to cause a high degree of lysis were found to 
have a low cholesterol content. Intermediate 
saponin concentrations yielded intermediate cho- 
lesterol values; thus, a direct correlation appears 
to exist between the cholesterol content of red 
cells and their susceptibility to saponin. The 
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following observations were also made: /) a gen- 
eral direct correlation exists between red cell 
cholesterol and mean corpuscular volume, and 2) 
the cholesterol content of erythrocyte suspensions 
decreased following storage under refrigeration, 
suggesting that those cells which contained most 
cholesterol were least stable under these condi- 
tions. 


Studies on amino acid imbalances in the rat. 
H. E. Sauseruicu. Dept. of Animal Husbandry 
and Nutrition, Alabama Polytechnic Inst., Au- 
burn. 

Studies were made with weanling rats on vari- 
ous amino acid imbalances, including tryptophan, 
methionine, lysine, and isoleucine. Diets were de- 
vised in each case to furnish suboptimal amounts 
of the amino acid under study. This was accom- 
plished by the use of diets containing low levels of 
casein or peanut meal and supplemented with the 
appropriate amino acids to obtain a condition 
whereby the amino acid under study was limiting. 
Such diets permitted fair to normal growth. 
Upon the addition to these diets of proteins such 
as oxidized casein, gelatine, zein and hemoglobin, 
imbalances in tryptophan, methionine, lysine, 
and isoleucine could be produced. Such imbalances 
resulted in depressed growth, which could be cor- 
rected by the addition of the corresponding amino 
acid to the diet. For example, growth on a 10% 
casein diet supplemented with cystine and niacin 
was reduced from 26.5 gm/week gain to 6.0 gm/ 
week upon the addition of 20% oxidized casein 
supplemented with cystine and methionine. An 
addition of 0.1-0.15% of t-tryptophan to this diet 
was required in order to obtain normal growth. 
The imbalance conditions appeared to be asso- 
ciated with an increased urinary excretion and 
low blood levels of the limiting amino acids. In 
many instances, the livers of the animals appeared 
fatty. Values for the amino acid and fat analyses 
will be reported. 


Paper chromatographic separation of Ci and 
C2, ketosteroids. KENNETH SAVARD (introduced 
by Rap I. Dorrman). Worcester Fndn. for 
Exptl. Biology, Shrewsbury, Mass. 
Modifications of the original technique of Zaf- 

faroni, Burton and Keutman (1950) have been 

studied using propylene glycol as the preferred 
stationary solvent. Steroid mobilities increase 
with rising polarity of such mobile solvents as 
hexane, ligroin, benzene and toluene. The system 
ligroin-propylene glycol has the widest utility in 
both Cy and Ca series. The following relation- 

ships of chromatographic mobilities exist: 3- 

ketosteroids > 3,17- or 20-diketosteroids > 3,11, 

17- or 20-triketosteroids; 3-ketosteroids > A?- 

unsaturated 3-ketosteroids > A! 4-diene-3-keto- 

steroids; Monohydroxysteroids > dihydroxy- 
steroids > trihydroxysteroids. In the Ci series 
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the retardation effect of 1 hydroxy group is 
roughly equivalent to that of 2 keto groups. In 
the Cz: series the same relationship is true, al- 
though the hydroxy group at position 17 has 
greater retarding effect than one located at posi- 
tions 11 or 21. Physical methods employed in 
locating the positions of steroids on developed 
chromatograms include a) direct measurement of 
ultraviolet absorption of the paper strip in the 
Beckmann Spectrophotometer by means of an 
adapter designed by Tennent (1951), 6) fluores- 
cence of phosphoric acid-treated paper strips in 
ultraviolet light (Neher and Wettstein, 1951), 
c) radioactivity of areas of chromatograms, in 
the separation of C-14 labeled steroid mixtures. 
Chemical tests include a) dinitrophenylhydrazine 
(saturated ketones and a,8-unsaturated ketones), 
b) aqueous osmic acid (a,8-unsaturated ketones), 
c) aqueous selenious acid (A® and A’ steroids) 
and d) modification of the Zimmerman reaction 
(17-ketosteroids). Application of these methods to 
known mixtures of steroids and to unknown mix- 
tures obtained in the perfusion of C-14 labeled 
acetate through isolated human testes will be 
presented. 


Serine phosphoric acid from diisopropylphos- 
phorylated chymotrypsin. Norwoop K. ScHar- 
FER,* STEPHEN C. May, JR.* AND WILLIAM H. 
SumMERSON. Enzyme Chemistry Branch, Chem- 
ical Corps Med. Labs., Army Chemical Center, 
Md. 

Diisopropy] fluorophosphate (DFP) is known to 
inactivate the enzyme chymotrypsin, with the 
introduction of a diisopropylphosphoryl group 
into the enzyme molecule. To obtain some in- 
formation regarding location of this new group in 
the protein, we reacted chymotrypsin with DFP 
labeled with radioactive phosphorus, isolated 
and purified the reaction product, and subjected 
it to partial hydrolysis by enzymes and acid. 
The hydrolysate was fractionated on a hydrogen 
form Dowex-50 column, with 0.05 n hydrochloric 
acid as the running solvent. Two major radioac- 
tive fractions were obtained. The first fraction 
contained about 50% of the original radioactivity 
and consisted almost entirely of inorganic phos- 
phate, presumably produced by acid hydrolysis 
of all organic groups originally attached to phos- 
phorus. The second major fraction, obtained in 
about 30% yield, contained a single ninhydrin- 
reacting component associated with the radio- 
active phosphorus. Paper chromatography in- 
dicated that this material might be serine 
phosphoric acid. Synthetic serine phosphoric acid 
added to the radioactive material was inseparable 
from the latter by paper and column chroma- 
tography, diffusion through arporous diaphragm, 
ionophoresis, and fractional recrystallization. 
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Microbiological assay of the radioactive material 
after prolonged acid hydrolysis proved serine to 
be present in equimolar amount to phosphorus, 
Control experiments demonstrated that under 
conditions where mild hydrolysis does not destroy 
serine phosphoric acid, the isopropyl groups of 
DFP are split from the DFP phosphorus. It is 
concluded that the ultimate, but not necessarily 
the immediate, site of attachment of DFP to 
chymotrypsin is through an OH group of one of 
the serine moieties of the enzyme. 


Metabolism of histamine-2-C!‘-imidazole. Ricu- 

ARD W. ScHAYER (introduced by G. L. Foster). 
Rheumatic Fever Research Inst., Northwestern 
Univ. Med. School, Chicago, Ill. 
L-Histidine-2-C'4-imidazole, synthesized by 
modifications of the method of Ashley and Har- 
ington (J. Chem. Soc. 2586, 1930) was enzy- 
matically decarboxylated producing histamine-2- 
C!4-ijmidazole which was isolated and purified as 
the dipicrate. The activity was 9.3 X 10° cpm/mg. 
histamine base. Histamine was administered to 
animals as the dihydrochloride in physiological 
quantities. After 20 hours all radioactivity was 
excreted in urine; expired carbon dioxide was neg- 
ative. Paper chromatograms of rat and guinea 
pig urine showed 3 radioactive peaks which re- 
mained unchanged after acid hydrolysis. Isotope 
dilution revealed small amounts of histamine and 
acetyl histamine in rat and guinea pig urine. The 
presence of imidazole acetic acid could not be 
conclusively demonstrated and, if present, con- 
tributes less than 2-3% of the total urinary radio- 
activity. Evidence will be presented to suggest 
that the unidentified urinary metabolites of 
histamine are not conjugates nor are they formed 
from histamine by simple alteration of the side 
chain. It is proposed that these compounds have 
undergone some modification of the imidazole 
ring but possess stability sufficient to prevent the 
oxidation of the 2-carbon to carbon dioxide. 


Xanthine oxidase distribution in liver cell frac- 
tions. ARNOLD H. ScHEIN AND Emity M. YounG 
(introduced by Kurr G. Srern). Dept. of 
Biochemistry, College of Medicine, Univ. of 
Vermont, Burlington. 

The xanthine oxidase (X.0.) activity of fowl 
and rodent liver cell fractions isolated by differen- 
tial centrifugation (Hogeboom and Schneider) 
was assayed by spectrophotometric and mano- 
metric techniques. Correlation of results by spec- 
trophotometry and manometry was obtained 
when corrections were made for nonoxidative dis- 
appearance of xanthine. The increase in absorp- 
tion of the medium at \ 290 mu (uric acid appear- 
ance) and the simultaneous decrease at \ 270 mz 
(xanthine disappearance) served as an index of 
X.O. activity in fowl (uricase absent); only the 
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latter change in absorption may be employed for 
the same purpose in rodents (uricase present). 
Manometric assays of X.O. in mammalian liver 
were based on the total oxygen consumed in the 
reactions: 1) xanthine + 4 O2 — uric acid, 2) 
uric acid + 4 O2 — allantoin. Fractions in which 
the lack of uricase would be limiting were supple- 
mented by the addition of this enzyme. When a 
purified, aged uricase preparation (X.O. free) from 
beef kidney was added to rodent liver superna- 
tant fluid fractions, the X.O. activity was 80% 
that of the homogenates. X.O. activity of the 
mixed particulates (nuclear, mitochondrial and 
microsomal fractions) was negligible. In fowls, 
only the first reaction was measured. Here too, 
X.0. activity was found almost exclusively in 
the supernatant fluid fraction which contained 
approximately 100% of the homogenate X.0O. 
activity. Addition of the activity of the mixed 
particulates brought recoveries up to 115%. 


Observations supporting a debranching action of 
ribonuclease on yeast ribonucleic acid. GrR- 
HARD SCHMIDT, Marra SERAYDARIAN,* KRIKOR 
SERAYDARIAN* AND §. J. THANNHAUSER. Re- 

Boston Dispensary, Tufts Med. 


search Labs., 

School, Boston. 

Ribonucleic acid samples prepared from sodium 
chloride extracts of bakers’ yeast according to a 
modification of G. Clarke and 8S. B. Schryver’s 
procedure (Biochem. J. 11: 319, 1917) as well 
as purified samples of commercial ribonucleic 
acid, (Schwarz Laboratories) consume close to 
100 equivalents of alkali/100 moles of total phos- 
phoryl groups up to pH 8. A considerable part of 
the phosphoryl titration (between 18 and 25% 
of the total) occurs between pH 4.7 and pH 8 in 
agreement with observations of W. E. Fletcher, 
J. M. Gulland and D. O. Jordan (J. Chem. Soc. 
33, 1946). This suggests triply esterified (or anhy- 
drized) phosphoryls as branching points of the 
RNA molecules. Titration of digests obtained by 
exhaustive action of Kunitz’s ribonuclease on 
RNA reveals the formation of new secondary as 
well as that of new primary phosphoryls by the 
enzyme action. The newly formed secondary 
phosphoryls are almost completely accounted for 
as pyrimidine mononucleotides, indicating their 
origin from cleaved terminal nucleotide groups of 
RNA. The newly formed primary phosphoryls 
must have originated from the hydrolysis of triply 
bound phosphoryls resulting in the debranching 
Cleavage of the main polynucleotide chain to poly- 
nucleotides of smaller molecular weights. The 
latter effect might furnish an explanation for the 
initial volume dilatation observed during the 
action of ribonuclease by L. Vandendriesche in K. 
Linderstroem-Lang’s laboratory (L. VANDEN- 
DRIESCHE. Comptes rend. du Labatoire Carlsberg 
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27: 341, 1951). The bearing of the observations on 
the structure of ribonucleic acid will be discussed. 


Degradation of arginine by Clostridium perfrin- 
gens (BP6K). GitBert C. Scumipt,* MILAN A. 
LoGaN AND ALFRED A. TyTELL. Dept. of Bio- 
logical Chemistry, Univ. of Cincinnati, Cincin- 
nati, Ohio. 

It has been shown that arginine is degraded by 
washed cell suspensions of Clostridium perfringens 
(BP6K), through the intermediate, citrulline, 
producing ammonia, carbon dioxide, and orni- 
thine. Citrulline itself is attacked by washed cell 
suspensions of this organism with the production 
of ornithine, carbon dioxide, and ammonia. Citrul- 
line was demonstrated as an intermediate by the 
colorimetric diacetyl reaction, by paper chroma- 
tography, and finally by isolation as the free 
base. Ornithine was demonstrated as an end 
product by the ninhydrin color reaction at px 1, 
by paper chromatography, by enzymatic decar- 
boxylation, and finally by isolation as the diben- 
zoyl derivative. Preliminary studies on the iso- 
lated citrulline indicate that it is the L(+) isomer. 
The following evidence is presented to indicate 
that the reaction proceeds according to the fol- 
lowing scheme: arginine = citrulline + ammonia 
(step a): citrulline = ornithine + ammonia + 
carbon dioxide (step 6b). 1) Citrulline has been 
isolated from the reaction mixture. 2) It has been 
shown that the pH optimum for reaction a is dif- 
ferent from the pH optimum for reaction b. 3) 
Cell-free extracts of the enzyme for reaction a 
have been prepared completely free of enzyme 
(b) activity. 4) In the presence of acetate buffer 
at pH 5.0 reaction a is not inhibited, but reaction b 
is inhibited from 60-100%. 5) In balance sheet 
studies all the arginine originally present was 
accounted for as ornithine, carbon dioxide, am- 
monia, and citrulline. 


Enzymic and chemical homogeneity of Schardin- 
ger dextrinogenase. SIGMUND ScHWIMMER. En- 
zyme Research Div., Bureau of Agricultural and 
Industrial Chemistry, U. S. Dept. of Agriculture, 
Albany, Calif. 

Purified Schardinger dextrinogenase from Bacil- 
lus macerans was shown to consist of 1 component 
on the following evidence. The experimental maxi- 
mum specific activity was close to that calculated 
by the method of Falconer and Taylor (Biochem. 
J. 40: 835, 1946) and was of the same order of mag- 
nitude found for other pure enzymes. Phase-rule 
solubility analysis showed about 90% of the pro- 
tein present as one component. Preparations 
showed no trace of a closely .related starch- 
hydrolyzing enzyme or other polysaccharide- 
degrading enzymes which were present in the 
impure preparations. Ultracentrifuge and conven- 
tional electrophoretic analyses showed the pres- 
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ence of only 1 component (single determinations). 
The paper electrophoresis technique of Kunkel 
and Tiselius (J. Gen. Physiol. 35: 89, 1951) re- 
vealed only 1 component at various pH values, 
salt and protein concentrations. The same tech- 
nique showed the presence of 5 distinct proteins 
in partially purified preparations. Application of 
partition chromatography (MARTIN AND PORTER. 
Biochem. J. 49: 215, 1951), although resulting in 
extensive denaturation, revealed only 1 protein 
component of surviving activity. The first-order 
rate constant for the inactivation of the enzyme 
activity was identical with the constant for de- 
naturation. 


Preparation, properties, and assay of glucose-6- 
phosphate dehydrogenase and 6-phosphogluco- 
nate dehydrogenase of E. coli. D. B. McNair 
Scott* anp Seymour §. Cowen. Children’s 
Hosp. of Philadelphia and Dept. of Physiological 
Chemistry, Univ. of Pennsylvania, Philadelphia. 
Glucose-6-phosphate dehydrogenase (I) and 6- 

phosphogluconate dehydrogenase (II) have been 

extracted from E. coli grown in synthetic medium 
at 37°C. with glucose or gluconate as the sole 
carbon source under aerobic and anaerobic con- 
ditions. Methods were established for maximal 
extraction of the enzymes. I and II were sepa- 
rated and partially purified. The optimal tempera- 

ture for both enzymes was 37°C. The activity of I 

was maximal over the pH range 7.6-8.6, and that 

of II from px 6.6-7.6. The enzymes were activated 

maximally by divalent cations, Mg** producing a 

sharp peak of activation at 0.015m for I and 0.02m 

for II. Calcium activation for II was maximal in a 

range of concentrations from 0.005m-0.08m. In- 

hibtion by various polyvalent cations and anions 
was also demonstrated. The Michaelis constants, 

Km, for I and II were 1.4 X 10-‘m/I. and 2.5 X 10-5 

m/1., respectively. During exponential growth 

with optimal aeration in roller flasks, E. coli used 

glucose at about 5 X 10’ molecules/cell/minute. 

Extracts from such bacteria reduced TPN in the 

presence of either glucose-6-phosphate or 6- 

phosphogluconate at a rate of 1.7 X 10’ molecules 

TPN/cell/minute. The amounts of the 2 dehydro- 

genases thereby demonstrated were sufficient to 

account for about 30% of the bacterial consump- 
tion of glucose via the oxidative pathway of 
glucose-6-phosphate degradation. This value falls 
within the range of values obtained from studies 
of growth on C-labeled glucose (Conen, S. S. 
NaTurRE 168: 746, 1951). 


A triphosphopyridine nucleotide specific alde- 
hyde dehydrogenase from yeast. J. E. Srec- 
MILLER (introduced by B. L. Horecker). 
Natl. Insts. of Health, Bethesda, Md. 

A diphosphopyridine nucleotide (DPN) linked 
aldehyde dehydrogenase has been prepared from 
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liver by Racker (J. Biol. Chem. 177: 883, 1949), 
An aldehyde dehydrogenase preparation from 
yeast has been described by Black (Arch. Bio. 
chem. 34: 86, 1951) which is equally active with 
either DPN or triphosphopyridine nucleotide 
(TPN) and requires K* and cysteine as activators, 
Another aldehyde dehydrogenase has now been 
purified from fresh bakers’ yeast (Fleischmann’s) 
which reacts only with TPN and is activated by 
Mgt, Catt, Ba**, and Mn*’. After 80-fold puri- 
fication by ammonium sulfate-pu fractionation, 
acetone precipitation and adsorption on alumi- 
num hydroxide gel, the enzyme was free of al- 
cohol dehydrogenase and the activity of various 
preparations with DPN was 260-700 times less 
than with TPN. Maximum activity was obtained 
with acetaldehyde as substrate although glycolal- 
dehyde, proprionaldehyde and formaldehyde were 
also oxidized. Michaelis constants were 1.4 X 107 
for TPN, 3.5 X 10° for acetaldehyde and 2.2 x 
10-* for glycolaldehyde. The reaction product 
formed in stoichiometric amounts was identified 
as acetic acid by Duclaux distillation. No evi- 
dence for the intermediate formation of acetyl- 
coenzyme A could be found. 


Mechanism of action of 3-phosphoglyceraldehyde 
dehydrogenase. H. L. Srecau (introduced by 
P. D. Boyer). Div. of Agricultural Biochemis- 
try, Univ. of Minnesota, St. Paul. 

Recent extension of the theory of enzyme kinet- 
ics (SEGAL, KacHMArR AND Boyer, Unpublished) 
involving 2 substrates shows that their Ky,’s must 
be equal if there is a compulsory combination 
of the substrates before combination with the 
enzyme. Such a mechanism has been proposed 
for the oxidative step of glycolysis which has a 
compulsory requirement for phosphate or ar- 
senate (MEYERHOF AND OgspER. J. Biol. Chem. 
170: 1, 1947). An alternate hypothesis suggests a 
combination of the aldehyde with sulfhydryl 
groups of the enzyme prior to reaction with phos- 
phate or arsenate. Values of K,, for 3-phosphoglyc- 
eraldehyde and arsenate have been determined 
and found to be 3 X 10-4 moles/l. and 2 X 10° 
moles/I., respectively. The 15-fold difference in 
the values of Kn is strong evidence against the 
formation of an arsenylated aldehyde as the active 
form upon which the enzyme acts. An unlikely 
alternate possibility which would still allow such 
a combination is that one fifteenth of the total 
3-phosphoglyceraldehyde exists in a different 
form and combines with the arsenate prior to 
oxidation. Determinations of the Km of 3-phospho- 
glyceraldehyde at different levels of arsenic lead 
to the conclusion that there is not a compulsory 
combination of enzyme and triose before arsenate 
can combine if ‘equilibrium’ kinetics applies. 
Inhibition by high levels of arsenate has been ob- 
served. Important information about the possible 
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role of sulfhydryl groups of the enzyme may be 
obtained by studies of iodoacetate inhibition 
under various conditions. Preliminary experi- 
ments have shown that high levels of DPN and 
arsenate and moderate levels of triose fail to pro- 
tect the enzyme. 


Solubility of carbon monoxide in _ biological 
fluids. Jutius SENDROoy, JR. AND HaRo.p A. 
CoLtuison.* Div. of Chemistry, Naval Med. 
Research Inst., Bethesda, Md. 

A study has been made of the various factors, 
temperature, pressure, and the composition of the 
fluid, which affect the solubility of carbon monox- 
ide (uncombined) in plasma and whole blood. 
Determination of this value by the several methods 
which have been used in this work indicates an 
upward revision of 3.7% in the a (Bunsen solu- 
bility coefficient) for water currently in use, in 
the range of 20-40°C. The effect of salts, usually a 
decrease in a in most cases, has been determined 
for chloride, carbonate, bicarbonate, hydroxide, 
oxalate, citrate, lactate, and nitrite. From the 
values observed over a wide pH range, the specific 
ion effects may be calculated. The values for hu- 
man plasma are 90.5% of those for water—a ratio 
within 1% of that previously found for both Nz 
and Os. Experiments on the determination of a 
in whole blood are in progress and will be reported. 
Preliminary work indicates that these values, 
likewise, will bear practically the same relation- 
ship (a blood: a H,O = 1.00) to those for water 
found for other gases of physiological importance. 


a-Ketoglutarate-succinate reaction; the forma- 
tion of a succinyl intermediate from succinate. 

Davip SHEMIN AND SetMA Kumin.* Dept. of 

Biochemistry, Columbia Univ., New York. 

We have concluded (SHEMIN AND WITTENBERG. 
J. Biol. Chem. 192: 315, 1951) that a succinyl 
derivative is utilized for protoporphyrin forma- 
tion and that it arises from both ketoglutarate and 
succinate. 


a-ketoglutarate a. 
! o- (a), 
succinyl derivative ————— 
(c) 


succinate 


gy 


pyrroles 


— protoporphyrin 

Here proof is offered that reaction c occurs. We 
have incubated duck erythrocytes with C1 
carboxyl and C14 methylene labeled succinate and 
isolated labeled porphyrin. Theoretically car- 
boxyl labeled succinate, on entering the citric 
acid cycle, cannot give rise to labeled porphyrin. 
If, however, reaction c occurs the protoporphyrin 
would be labeled from carboxyl] labeled succinate 
and contain 40% of its radioactivity in the vinyl 
bearing pyrroles and 60% in the propionic acid 
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bearing pyrroles. This predicted distribution of 
activity has been found. Moreover the presence 
of malonate influenced neither the activity nor the 
distribution of C14 in the porphyrin. Methylene 
labeled succinate should produce porphyrin of 
greater radioactivity than that from carboxyl 
labeled succinate since labeling can result from 2 
pathways; reaction c and via the citric acid cycle. 
This was found experimentally. Furthermore, the 
addition of malonate now demonstrated inhibition 
in the utilization of methylene labeled succinate 
via the citric acid cycle producing a porphyrin 
with activity similar to that from carboxy] succi- 
nate. Addition of coenzyme A to the hemolyzed 
red cells increased the utilization of the succi- 
nates; the role of coenzyme A in this reaction will 
be discussed. 


Influence of certain inhibitors on oxidation of 
citrate, isocitrate and cis-aconitate by rat liver 
slices. IRvinc R. SHERMAN* AND Ra.puH C. 
Corey. Dept. of Chemistry, Purdue Univ., 
Lafayette, Ind. 

The consumption of oxygen by slices of rat liver 
has been studied in the presence of citrate, pL- 
isocitrate and cis-aconitate (0.01 mM), and the 
influence of sodium arsenite (0.0005 m), iodoace- 
tate (0.01 m) and transaconitate (0.03 m) singly 
and together has been observed. The increase in 
the uptake of oxygen in the presence of the sub- 
strates was prevented or greatly reduced by the 
inhibitors, except when arsenite or transaconitate 
accompanied isocitrate. Arsenite or trans-aconi- 
tate inhibition was associated with decreased 
values for R. Q., iodoacetate, with increased 
values for R. Q., as compared to controls. Iso- 
citrate yielded R. Q. values higher than for the 
other 2 substrates in the presence of iodoacetate 
plus trans-aconitate, but lower values in the pres- 
ence of trans-aconitate. Keto acids other than 
pyruvic acid (presumably chiefly a-ketoglutaric 
acid) were estimated by a modification of the 
Friedeman-Haugen procedure, whereby pyruvate 
was removed by treatment with ammoniacal 
silver nitrate. Arsenite was accompanied by 
much more of such keto acids from citrate than 
from the other 2 substrates. Iodoacetate was ac- 
companied by more of the keto acids from iso- 
citrate than from the other 2 and the effect was 
accentuated in the presence of all 3 of the in- 
hibitors. As the results obtained are not clearly 
interpretable according to the prevailing views 
of the metabolism of these compounds and the 
influences of these inhibitors, it is tentatively 
suggested that alternative mechanisms may occur 
or be called into play on occasion. 


An anomalous effect of citrate on the respiration 
of rat liver slices in the presence of calcium ion. 
Irvine R. SHERMAN* AND RaAupH C. Cor ey. 
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Dept. of Chemistry, Purdue Univ., Lafayette, Ind. 

It is known that calcium ion represses respira- 
tion. With rat liver slices it has been found that 
the uptake of oxygen is less in the presence (Krebs- 
Henseleit solution) than in the absence of calcium 
ion. Although the consumption of oxygen is in- 
creased by 0.001 m citrate it is further depressed 
by 0.01 m citrate. 


Biosynthesis of shikimic acid from labeled com- 
pounds. HaroLtp SHIGEURA* AND Davip B. 
Sprinson. Dept. of Biochemistry, Columbia 
Univ., New York City. 

In collaboration with Dr. Bernard D. Davis an 
investigation of the synthesis of shikimic acid 
(a 3,4,5-trihydroxycyclohexene-1-carboxylic acid) 
in Escherichia coli mutant 83-24 was carried out 
with the aid of various labeled precursors. In 
this mutant the synthesis of aromatic compounds 
(tyrosine, phenylalanine, tryptophane, p-amino- 
benzoic acid and p-hydroxybenzoic acid) is 
blocked by virtue of an inability to form them 
from shikimic acid. When grown on a glucose 
medium containing small amounts of these aro- 
matic metabolites shikimic acid accumulates 
(Davis. J. Biol. Chem. 191: 315, 1951). Following 
the addition of NaHCO;, HC1*OONa, and C4 
H;C#¥OONa to the medium the isolated shikimic 
acid contained only a small proportion of the 
added tracer. On the other hand, when 1-C!4-p- 
glucose was used an activity close to that of the 
precursor was obtained in the accumulated acid. 
(For similar results in the synthesis of tyrosine 
and phenylalanine in yeast, cf. GILVARG AND 
Buocu. J. Am. Chem. Soc. 72: 5791, 1950). The dis- 
tribution of activities in the various carbon atoms 
will be discussed. 


Amino acid economy of a homofermentative or- 
ganism. GERALD D. SHOCKMAN* AND GERRIT 
ToEnNNIEs. Inst. for Cancer Research and Lanke- 
nau Hosp. Research Inst., Philadelphia, Pa. 
Investigation of the fate of amino acids during 

the phase of logarithmic division of S. faecalis 

9790 has revealed that, among the first 5 com- 

pounds studied, 4 (valine, threonine, histidine, 

lysine) are recovered in the bacterial substance 
and the medium without significant metabolic 
loss, while 1 (methionine) shows a metabolic loss 
of approximately 1 molecule for each 2 molecules 
assimilated. The fate of the methionine lost is be- 
ing investigated by isotope and classical methods, 
with a view to its possible conversion to cystine, 
sulfate or unidentified sulfur compounds. With 
the possible exception of the methionine data, 
the initial findings thus support the hypothesis 
that amino acids are utilized per se and do not 
participate in energy production in this organism. 

If the normal carbohydrate metabolism of this 

organism is completely described by homofermen- 
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tation, i.e. quantitative conversion of hexose to 
lactic acid, nonparticipation of amino acids in 
energy metabolism would have its counterpart in 
nonparticipation of carbohydrates in protein 
synthesis. It is the aim of the present project to 
verify these possibilities, because their correct- 
ness, i.e. a primordial character of both carbohy- 
drate and protein metabolism, would commend 
the homofermentative lactobacteriaceae as model 
systems for the basic exploration of protein syn- 
thesis. The experimental material to be reported 
includes data on the amino acids mentioned, the 
analytical technics employed and their accuracy, 
as well as data on the relation between growth 
rates and amino acid assimilation. (Work done 
under a research contract with the Office of Naval 
Research.) 


Dissolution of fibrin by neutral inorganic salts. 
SrpNEY SHULMAN AND SIDNEY Karz (introduced 
by Joun D. Ferry). Dept. of Chemistry, Univ. 
of Wisconsin, Madison. 

Fibrin, prepared from bovine fibrinogen (at 

5 gm/I., px 6.2, ionic strength 0.45) and thrombin 
(1 u/ml.) in the absence of calcium, can be dis- 
solved by the following reagents, at the concen- 
trations indicated: lithium chloride (3 m), lithium 
bromide (2 m), sodium bromide (2 m), and sodium 
iodide (1 m). Sodium chloride is ineffective, even 
at a concentration of 4 m. Similar clots can be dis- 
solved by 3 m urea, a somewhat lower concentra- 
tion than previously employed for this purpose. 
Clots formed in the presence of 0.001 m calcium 
chloride, however, fail to dissolve in any of these 
reagents. (From the insolubility in urea, it is in- 
ferred that our fibrinogen preparations contain 
the serum factor of Laki and Lérdnd). When any 
of the fibrin solutions is dialyzed against 0.45 
ionic strength buffer, a gel very similar to the 
original clot is formed. Ultracentrifuge studies on 
the dissolved fibrin in each of the salts, as well as 
on fibrinogen samples to which each salt had been 
added and subsequently removed by dialysis, 
showed a single sharp sedimentation peak. This, 
together with the lack of any turbidity or coagula- 
tion upon removal of the concentrated salt, indi- 
cates that no appreciable denaturation occurs 
during the length of time required for fibrin dis- 
solution. 


A specific (3-) nucleotidase from barley. Louis 
SHustTeR* anp NatuHan O. Kapian. McCollum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, 
Md. 

Germinating barley has been found to contain 

3 nucleotidases: a nonspecific acid phosphatase, 4 

specific 5- and a 3-nucleotidase. (We have termed 

this latter enzyme ‘3’ nucleotidase, as it splits 
adenylic acid ‘b’ which is thought to be 3 adenylic 
acid.) The 3-nucleotidase has been separated by 
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ammonium sulfate fractionation and further puri- 
fied by heating, alumina adsorption and alcohol 
fractionation. The resulting preparation contains 
only traces of acid phosphatases, ATPase, and 5 
phosphatase activity. The enzyme splits the ‘b’ 
isomers of adenylic acid and inosinic acid, and 
commercial guanylic acid. It does not hydrolyze 
the ‘a’ and 5 isomers of adenylic acid and inosinic 
acid, neither does it split the common sugar 
hexose phosphates, ribose-5-phosphate, phospho- 
glyceric acid, glycerol phosphate, DPN, or TPN. 
It will attack commercial uridylic and cytidylic 
acids, but at respective rates of one third and one 
fifteenth of that for ‘b’ adenylic acid. When cyti- 
dylie acid is deaminated with nitrous acid, it is 
split at a rate similar to that of the uridylic acid. 
The enzyme has an optimum pu of 7.5 (tris buffer), 
but is active over a wide range. It is quite heat- 
stable, being only 30% inactivated by heating for 
2 minutes at 100°C. Fluoride does not inhibit in 
concentrations up to 0.1 m. No magnesium activa- 
tion has been found and there is little loss of ac- 
tivity on dialysis. Equimolar concentrations of 
‘a’ and 5 adenylic have been found to competi- 
tively inhibit the splitting of ‘b’ adenylic by 
about 15%. 


Photosynthetic conversion of acetone to acetate 
by Rhodopseudomonas gelatinosa. Jack M. SIEGEL 
(introduced by Paut L. Day). Dept. of Bio- 
chemistry, School of Medicine, and Inst. of 
Science and Technology, Univ. of Arkansas, Little 
Rock. 

Preliminary observations indicated that acetone 
condenses with CO, to form acetoacetate during 
anaerobic photosynthesis by R. gelatinosa, rather 
than cleaves into Cz plus C; fragments as reported 
for other biological materials. Acetate has been 
found to accumulate during the photometabolism 
of acetone at light intensities that are rate limit- 
ing. The ratio of acetate to acetone is inversely 
related to light intensity and values approaching 
2 have been observed under dim light. That this 
reaction does not take place in complete darkness 
was shown by the following experiment. Resting 
cells were incubated with acetone-1-C'4 and the 
suspension divided into 3 fractions: Steam vola- 
tile acids, insoluble cell material and carbonate. 
No C!4 appeared in any fraction. Exposure of a 
duplicate suspension to dim light gave the follow- 
ing results: 8 » moles acetone consumed, 15 yu 
moles acetate produced, molar specific activity of 
acetate was 4 that of the acetone. Incubation of 
resting cells with ordinary acetone plus C140, 
resulted in the formation of 18 » moles of acetate 
from 16 w moles of acetone. The molar specific 
activity of the acetate was approximately half 
that of the C1O.. Under similar conditions in- 
cubation of acetate plus C1402 resulted in negli- 
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gible incorporation of the C4 into acetate. These 
results substantiate that acetoacetate and acetate 
are intermediates in the photosynthetic metab- 
olism of acetone. 


Effect of protein depletion on the synthesis of 
phospholipids, nucleic acids and phosphopro- 
tein in particulate matter of rat liver. S. A. Sin- 
GAL, 8. J. Hazan,* V. P. SyDENSTRICKER* AND 
Juura M. Litritesoun.* Depts. of Biochemistry 
and Medicine, Med. College of Georgia, Augusta. 
Rats fed a protein-free diet for 40-50 days 

showed a decrease in liver nitrogen, which was 

reflected in the mitochondrial, microsomatic and 
residual cytoplasmic fractions. Nuclear nitrogen 
was not significantly altered. The desoxyribosenu- 
cleic and pentosenucleic acid phosphorus did not 
change in the deficient state. In spite of adequate 
choline intake the deficient animals exhibited 
fatty livers, which were not present in animals 
on 24% casein rations. Studies involving the in- 
corporation of radiophosphorus indicated an 
increase in relative specific activity of the pentose- 
nucleic acid and phospholipids in the cytoplasmic 
components of the deficient animals, being most 
marked in the microsomatic fraction. Phospho- 
protein fractions were less affected. Rate studies 
indicated that at 8 and 12 hours following the 
administration of radiophosphorus the increase 
in relative specific activity was significant. Rats 
on protein repletion experiments showed by the 
3rd day a return to normal of particulate matter 
nitrogen and a drop in relative specific activity 
of pentosenucleic acid and phospholipids to that 
observed in animals on adequate protein rations. 


Products of the action of pancreatic desoxyribo- 
nuclease. Ropert L. SINSHEIMER (introduced 
by Fritz ScHLeNK). Dept. of Physics, Iowa 
State College, Ames. 

The products of the action of crystalline pan- 
creatic desoxyribonuclease upon highly poly- 
merized calf thymus desoxyribonucleic acid in- 
clude small amounts of mononucleotides and more 
appreciable quantities of di-, tri- and higher poly- 
nucleotides. By appropriate anion exchange frac- 
tionation procedures, involving the use of varying 
conditions of elution, it has been possible to iso- 
late several di- and tri- desoxyribonucleotides in 
apparently homogeneous form. Sequentially iso- 
meric dinucleotides have been resolved. These 
fractions have been identified and characterized 
by further degradative procedures involving the 
use of alkaline phosphatase and purified venom 
phosphodiesterase. The significance of the pat- 
tern of these products will be discussed and in- 
ferences drawn as to the structure of desoxy- 
ribonucleic acid and the mode of action of 
pancreatic desoxyribonuclease. 
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Fluorescence and absorption spectra of steroidal 
estrogens heated in sulfuric acid. Wiuson R. 
SLauNwuiteE, JR.,* Lewis L. ENGEL, Jesse F. 
Scott* aNp CriarrRE Ham.* Medical Labs. of 
Collis P. Huntington Memorial Hosp. at Massa- 
chusetts General Hosp., Boston; Dept. of Bio- 
logical Chemistry, Harvard Med. School, Boston 
and Dept. of Biology, Massachusetts Inst. of 
Technology, Cambridge. 

The accurate fluorometric estimation of steroi- 
dal estrogens depends upon a knowledge of both 
the fluorescence spectra and the absorption of 
light by the fluorophor. Therefore, several such 
compounds were heated in sulfuric acid and the 
fluorescence spectra measured, using a mono- 
chromator to isolate the exciting radiation and a 
spectrograph to record the emitted radiation. Es- 
trone, both estradiols and estriol had their fluores- 
cence maxima between 480 and 487 my; equilin 
and equilenin at 560 my. 6-Ketoestrone, 17- 
desoxoestrone and 3-methyl-A!:*: 5-estratriene-4, 
17-diol did not fluoresce strongly in the region 
440-600 my. A mixture of estrone, estradiol-17 8 
and estriol also had a maximum at 485 my, but 
more of the energy was radiated on the long wave- 
length side than in the case of the separated com- 
ponents of the mixture. A phenolic fraction from 
normal male urine had a low broad fluorescence 
spectrum after heating with sulfuric acid. A 
similarly treated phenolic fraction from the urine 
of a male patient who had received estriol had:a 
typical estrogen fluorescence spectrum superim- 
posed upon that of the normal male urine extract. 
The fluorescence of estrogens measured at 488 
my and at 525 mu was found to be additive when 
either pure estrogens or estrogens and phenolic 
urine extracts were used. All of the estrogens 
tested absorbed strongly between 360 and 530 
my after heating in sulfuric acid under similar 
conditions. 


Factors affecting the oxidation of aniline by 
Mycobacterium smegmatis. N. H. Stoane, M. 
SaMuE.s, C. Rirrer, C. Crane anv R. L. 
MayYErR (introduced by J. J. Oteson). Lederle 
Labs. Div., American Cyanamid Co., Pearl 
River, N. Y., and Ciba Pharmaceutical Products 
Co., Summit, N. J. 

Sloane, Crane and Mayer (J. Biol. Chem. In 
press) have described that M. smegmatis oxidizes 
aniline to p-aminophenol. Further studies on this 
problem were directed towards determining the 
effect of various factors on this oxidation. There 
is no sharply defined pH optimum, the reaction 
proceeds equally well from px 5.0-7.4. The addi- 
tion of manganese to the otherwise complete sys- 
tem greatly stimulates the oxidation of aniline. 
Magnesium or ferrous ions do not replace man- 
ganese in the reaction. Phosphate is necessary 
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for this oxidation. The oxidation of aniline js 
inhibited by arsenate, dinitrophenol, fluoride, 
arsenite, cyanide, azide and iodoacetate (5-10 
hour runs). Arsenate and dinitrophenol do not 
markedly affect the uptake of oxygen by these 
cells, but these compounds do inhibit the aniline 
oxidation. The following facts indicate that the 
oxidation of aniline is an energy coupled reac- 
tion: a) the necessity of phosphate, b) the in- 
hibition of the reaction by compounds which in- 
hibit oxygen uptake and c) the inhibition of the 
reaction by compounds which uncouple phos- 
phorylation from oxidation. 


Identification of glycyl-alanyl-glycine in silk hy- 
drolysates. E. SLopopran* anv M. Levy. Dept. 
of Chemistry, New York Univ. College of Medi- 
cine, New York City. 

Several theories of silk fibroin structure suggest 
the sequence, -glycine-alanine-glycine-, as an im- 
portant unit, but the corresponding tripeptide 
has not been isolated. We have now been able to 
demonstrate the presence of significant amounts 
of glycyl-alanyl-glycine in partial hydrolysates 
of fibroin. Analyses for this tripeptide were done 
by the isotopic derivative ‘carrier’ method, as 
previously applied to dipeptides (M. Levy anp 
E. Stospopransxy Federation Proc. 7: 168, 1948). 
Known amounts of synthetic nonisotopic pipsyl 
(p-iodo-phenyl-sulfony]l) glycyl-alanyl-glycine 
‘carrier’ were added to partial hydrolysates which 
had been treated with radioactive (I!*!) pipsyl 
chloride. The carrier was purified to constant 
specific activity, and from the latter value, the 
amount of glycyl-alanyl-glycine in each hydroly- 
sate was calculated. At this stage, the carrier 
was chromatographically pure. Control mixtures 
gave zero analyses in the absence of glycyl- 
alanyl-glycine, and about 80% recovery when 
this peptide was present. The amounts of glycyl- 
alanyl-glycine found in 8-hour and 24-hour silk 
hydrolysates were in excess of 5.1% of total 
nitrogen, the maximum value to be expected in a 
random structure. These findings support the 
view of an ordered amino acid arrangement in 
fibroin, with glycine-alanine-glycine- as an im- 
portant structural element. 


Effect of cold on arterial reactivity in vitro. DuR- 
woop J. SmirH (introduced by Wruu1am S$. 
McCann). Dept. of Medicine and Physiology, 
Univ. of Rochester School of Medicine and Den- 
tistry, Rochester, N. Y. 

Variations in arterial reactivity caused by hy- 
pothermia have been studied in 133 isolated 
surviving dog, swine and human arteries employ- 
ing an angioplethysmokymographic technique 
(Circulation 4: 890, 1951). Vasoconstriction by 
cold is a function of the rate of cooling. Arteries 
cooled at 4°/minute constrict about 34 + 5.5% 
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of their volume, while cooling at 2.5°C. or below/- 
minute produces insignificant constriction. In 23 
experiments, flow through the vessel wall (vasa 
vasorum) at 37°C. averaged 9.7 + 1.77 cu. mm/10 
minutes; 4 + .45 cu. mm/10 minutes at 27°C. and 
1.45 + .41 cu. mm/10 minutes at 17°C. The vaso- 
constriction caused by epinephrine, acetylcholine 
and histamine is prolonged 450-700% at 17°C. over 
control values obtained at 37°C. The prolongation 
of the reaction time of arteries at low tempera- 
tures is due to a lengthened ‘constriction time’ as 
well as a delay in the recovery phase of the vascu- 
lar smooth muscle. These results will be discussed 
in relation to the physiology of cold injury. 


Bacterial cytochromes. LuciLE SmituH (introduced 
by Brirron CHANCE). Johnson Research Fndn., 
Univ. of Pennsylvania, Philadelphia. 

A quantitative study of the cytochromes of 
bacteria was made, using the method devised by 
Chance (Federation Proc. 10: 171, 1951) for meas- 
uring the difference spectra of pigments in whole 
cells. The proper suspending media were found 
in order to eliminate nonspecific changes in optical 
density. Complete spectra in the visible and Soret 
regions for the difference between the oxidized 
and reduced states of the cytochromes were ob- 
tained for a number of kinds of bacteria. The 
absorption peaks observed are as follows: 


VISIBLE SORET 
627, 591, 560, 582 432, shoulder at 
about 437 
627, 591, 560, 580 430 shoulder at 
about 436 
520 428 
528 428, shoulder at 
about 440-445 


Escherichia colt 


Aerobacter aerogenes 


Azotohact, 





chr ™... 552, 
t um.. 556, 


as eae 





P 


The positions of the visible bands agree with 
previous visual observations, but we have now a 
quantitative measure of the relative amounts of 
the cytochromes present. The Soret bands of the 
bacterial cytochromes are roughly symmetrical 
about 430 my and are dominated by cytochrome 
b (or b:); other pigments only appear as slight 
shoulders on the Soret band. The pigments of 
these bacteria are only slightly more difficult to 
measure than those of a heart muscle homogenate, 
as shown by values for the ratio of the Soret peak 
to the total turbidity; representative figures for 
bacteria range from 5-30, as compared with values 
of about 80-100 for heart muscle particles. Values 
for oxidase activity expressed in terms of the 
absorption in the Soret region fall within a sur- 
prisingly small range, in view of the considerable 
differences in Qo, values. Rates of oxygen uptake 
divided by the increases in optical density at the 
Soret peak on reduction give values of 43-126 for 
the bacteria; similar values for heart muscle 
extract and yeast are around 80 and 220, re- 
spectively. 
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Metabolic relation between methionine and 
adeninethiomethylriboside (thiomethyladeno- 
sine). Raymonp L. SmitrH* anp F. ScHLENK. 
Dept. of Bacteriology, Iowa State College, Ames. 
Saccharomyces cerevisiae and Torulopsis utilis 

contain less than wm of 5’-thiomethyladeno- 

sine/gm. dry matter, if grown under ordinary 
conditions. Fortification of the medium with 
methionine leads to accumulation of the nucleo- 
side in yeast. With an excess of the amino acid 
about 20 ug/moles (0.6%) of thiomethyladeno- 
sine/gm. yeast may be obtained. The response to 
methionine is specific; sulfate, homocystine, cys- 
teine, and glutathione do not show any com- 
parable effect. On transfer of yeast which is rich 
in thiomethyladenosine into a culture medium 
devoid of sulfur supply but otherwise adequate, 
the nucleoside is metabolized. This suggests a 
function as sulfur reserve. A new method of 
preparation of adeninethiomethylriboside and new 
analytical techniques have been developed. The 
nucleoside can be determined by the nitroprusside 
reaction in the same way as methionine. Phos- 

photungstic acid serves for separation of the 2 

compounds. The mode of the reaction and the 

size of the fragment which methionine contributes 
toward formation of the nucleoside will be dis- 
cussed. 


Insulin resistance produced by insulin-hypogly- 
cemia. MicuaEut Somoeyi. Lab. of the Jewish 
Hosp. of St. Louis, St. Louis, Mo. 

Insulin, when allowed to produce hypoglycemia, 
defeats its own action by mobilizing insulin- 
antagonistic hormones. We demonstrated this 
fact by 4 different experimental approaches (J. 
Biol. Chem. 174: 597, 1948; J. Biol. Chem. 179: 217, 
1949; Endocrinology 47: 436, 1950; J. Biol. Chem. 
December, 1951). The present study was based on 
the postulate that since the insulin antagonists 
are products of the adrenal-pituitary system, 
excitation by repeated hypoglycemic states may 
enhance the capacity of these glands to produce 
and secrete blood sugar-raising hormones beyond 
the normal limits. Such response should increase 
the ability of animals to combat the hypoglycemic 
action of insulin and should also be reflected in 
anatomic and cellular changes in the glands. 
Rabbits were given repeated insulin injections, 1 
u/kg/day in a single dose, inserting 1 or several 
insulinless days for recovery. It was observed 
that in the course of a few weeks of such treat- 
ment both the intensity and duration of insulin 
action gradually diminished. The dosage was then 
gradually increased, with the consequence that 
3, and even 4 u/kg. could be injected without 
producing any visible effect; in fact, 3 units pro- 
duced less hypoglycemia than did 1 unit at the 
outset. The anatomic changes in the endocrine 
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organs also materialized as anticipated; hyper- 
‘plasia and cellular changes, indicating increased 
activity, were in evidence. Thus it may be stated 
that insulin-hypoglycemia engenders insulin re- 
sistance by developing the capacity of the adrenal- 
pituitary system to produce and secrete insulin-an- 
tagonistic hormones above the normal levels. 


Nitrogen precursors of hypoxanthine. Joun C. 
Sonne anv I. Lin (introduced by Joun M. 
Bucwanan). Dept. of Physiological Chemistry, 
School of Medicine, Univ. of Pennsylvania, Phila- 
delphia. 

N-labeled substrates have been added to 
pigeon liver extracts synthesizing hypoxanthine 
from radioactive carboxyl-labeled glycine. The 
specific activities of the labeled compounds were 
determined at the beginning and at the conclusion 
of a 30-minute incubation and were found to re- 
main relatively constant. From the N'®5 and C'4 
content of the isolated hypoxanthine could be 
calculated the number of molecules of N'-sub- 
strate incorporated into each molecule of hypo- 
xanthine newly synthesized from carboxyl-labeled 
glycine. It is known that nitrogen atom number 7 
of the purine ring is derived from glycine. Three 
molecules of some other nitrogen source have been 
regarded as donating the other 3 purine ring 
nitrogens. In pigeon liver extracts only one quarter 
of 1 molecule of ammonia is incorporated into 
each molecule of newly synthesized hypoxanthine. 
Hence ammonia cannot be regarded as a direct 
precursor of any 1 of the purine nitrogen atoms. 
Somewhat less than 1 molecule of N'5-aspartic 
acid is incorporated into 1 molecule of hypoxan- 
thine synthesized from carboxyl-labeled glycine. 
Hypoxanthine has not been degraded to determine 
whether this N'5 resides solely in 1 of the 3 nitro- 
gens not donated by glycine, or is distributed 
generally among them. Glutamic acid and gluta- 
mine are being studied in a similar manner as 
possible precursors. 


Substrate specificity of bacterial tyrosine de- 
carboxylase and kidney DOPA decarboxylase. 
THeEopoRE L. SouRKES AND PETER HENEAGE 
(introduced by Wayne W. Umpreit). Merck 
Inst. for Therapeutic Research, Rahway, N. J. 
Enzymes obtained from S. fecalis and from pig 

and guinea pig kidney were used in a study of the 
comparative rates of decarboxylation of isomers 
of 3,4-dihydroxyphenylalanine (3,4-DOPA) and 
some of its derivatives. The relative rates for the 
isomers examined were as follows: 


ENZYME BACTERIAL KIDNEY 
3,4-DOPA 100 
2,5-DOPA 15 
3,5-DOPA 27 
2,4-DOPA 115 
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N-methyl- and N-(2-cyanoethyl)-3,4-DOPA are 
not decarboxylated by the kidney enzyme. 3,4 
dihydroxyphenylserine was not appreciably de- 
carboxylated by kidney enzymes in our experi- 
ments, but was acted upon by preparations of 
beef adrenal medulla. Data will also be presented 
on the decarboxylation of methoxylated deriva- 
tives of DOPA. In general, the rules of substrate 
specificity of DOPA decarboxylase, elaborated by 
Blaschko, have been confirmed. 


Effects of ultraviolet irradiation upon nucleic 
acids and sodium nucleates. Mona Spr£EceE.- 
Avo tr. Dept. of Colloid Chemistry, Temple Univ. 
School of Medicine, Philadelphia, Pa. 
Discrepancies exist in the literature (HEyrRotH 

AND Loursorrow. J. Am. Chem. Soc. 58: 3441, 
1931; GREENSTEIN AND JENRETTE, Cold Spring 
Harbor Symp. 9: 236, 1941) about changes produced 
in the ultraspectrophotogram of nucleic acids by 
ultraviolet radiation. A commercial preparation 
of sodium desoxyribose nucleate was used which 
spectrophotometrically checked satisfactorily 
with an original Hammarsten preparation. A 
Hanovia mercury quartz lamp, d.c. 220 v. was 
used as light source. The distance of the object 
to the burner was 20 inches which made cooling 
devices unnecessary. The ultraspectrographic 
measurements were made with a Beckman quartz 
photoelectric spectrophotometer. In view of the 
shading effect noticed in relatively high concen- 
trations of water soluble chlorophyll (Federation 
Proc. 6: 294, 1947) a series of irradiations were 
made in which the concentration of the nucleate 
varied from 0.5-0.001%. While the higher con- 
centration showed only 6% decrease in optical 
absorption after 12 hours irradiation the lowest 
concentration retained only one third of the 
original selective absorption power at 260°mu 
If a quartz cell 5 mm. thick is filled with 0.5% 
nucleic acid and put in the light beam in front 
of a quartz test tube containing 0.001% sodium 
nucleate, the latter after a 4-hour irradiation 
remains unchanged. On the other hand light of 
365 mu wave length (Wood filter) of a comparable 
intensity is practically without effect upon the 
optical absorption of sodium nucleates. Irradia- 
tion in a nitrogen atmosphere of sodium nucleates 
and their constituent purines is apparently much 
less effective than irradiation in air. 


Effects of ultrasonic radiation upon nucleic acids 
and sodium nucleates. M. Sprece.-ADOLF AND 
P. J. Ernst.* Temple Univ. School of Medicine, 
Dept. of Colloid Chemistry and College of Liberal 
Arts, Dept. of Physics, Philadelphia, Pa. 
Ultrasonic radiations have been used recently 

in diagnosis and therapy. Studies of possible 

effects of such radiations upon cell constituents 
seem therefore warranted. Until now only soni¢ 
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radiations (up to 9000 cycles) have been used on 
nucleic acids (KrEJc1, SWEENEY AND HAMBLETON. 
J. Franklin Inst. 248: 177, 1949; GoLpsTEIN AND 
SrprNn, J. Polymer. Sc. 5: 687, 1950). An apparatus 
of the Piezo Product Company was available, 
an output of 100 ma. was used, the frequencies 
varied between 500-5000 kilocycles. The solutions 
were irradiated for 15-60 minutes in closed plastic 
vessels, the radiations were concentrated with 
the help of lucite lenses. Cavitation was observed 
in every case. The temperature varied between 
25-57°. For all temperatures above 37° special 
controls were made. The concentration of the 
solutions varied between 0.01 and 0.5%. Com- 
mercial samples of both desoxyribose and ribose 
nucleic acids were used which conformed in their 
optical absorption to a standard sample. The 
optical absorption over a range of 310-220 my was 
measured with the help of a Beckman Quartz 
photoelectric spectrophotometer. In 12 various 
experiments the selective absorption power re- 
mained practically unchanged after the exposure 
of the samples to ultrasonic radiation. Results 
obtained with the help of a Zeiss interferometer do 
not permit to assume any marked degree of poly- 
merization. These findings seem to preclude nu- 
cleic acids as points of attack of ultrasonic radia- 
tion in tissues within the studied wave lengths. 
(See Herrick et al. A.M.A. Exhibit, 1951.) 


Observations with isotopically labeled insulin. 
Wiuiiam C. Srapig AND NiEets HavuGaAarp.* 
Univ. of Pennsylvania, Philadelphia. 

Insulin was sulfated in the cold using H2S#5QO,. 
The preparations contained 2-3% of sulfate sul- 
fur and 3-4 million cpm/mg. Approximately full 
biological activity was retained. The isotopic prep- 
aration made it possible to measure insulin in 
minute quantities. In control experiments approx- 
imately 100% of insulin added to tissues could be 
quantitated down to about 0.01 wg. Distribution 
experiments after intravascular injection into 
rats of isotopic insulin were done. In addition, 
insulin bound by diaphragm and other tissues 
was measured under a variety of conditions. Ac- 
curate measurements of the relation between 
bound insulin and its biological effects were made. 
A variety of other experiments bearing on the 
problem of the binding of insulin by tissues are 
also reported. 


Acyl-coenzyme A synthesis by phosphotransa- 
cetylase and coenzyme A-transphorase. E. R. 
StapTMAN. Section on Cellular Physiology, Natl. 
Insts. of Health, Bethesda, Maryland 
Extracts of C. kluyveri catalyze the over-all re- 

action (1) Acetyl-P + Propionate = Propionyl-P 

+ Acetate. Recent studies indicate that this re- 

action is the net result of the following coupled 
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reactions: (2) Acetyl-P + CoA = Acetyl-CoA + 
Pi; (3) Acetyl-CoA + Propionate = Propionyl- 
CoA + Acetate; (4) Propionyl-CoA + Pi= 
Propionyl-P + CoA. Reaction 1 does not occur in 
the absence of CoA. Experiments with P*-labeled 
acetyl-P carried out in the presence of a large 
excess of unlabeled orthophosphate, show that the 
phosphoryl group of the propionyl-P (reaction 1) 
is derived from orthophosphate. A direct phos- 
phoryl group transfer from acetyl-P to propionate 
is excluded as a major pathway. Proof for reaction 
2 was obtained by incubating purified phospho- 
transacetylase with acetyl-P and CoA. Acetyl- 
CoA which accumulated in almost quantitative 
yield was isolated by paper chromatography and 
was identified as an acetyl mercaptan derivative 
of CoA (cf. LYNEN et al. Annalen der Chemie 574: 
1, 1951). It is enzymatically active in the syn- 
thesis of citrate by Stern and Ochoa’s crystalline 
condensing enzyme. Reaction 3 was demonstrated 
by incubating acetyl-CoA and propionate with 
dialyzed extracts of C. kluyveri in the almost com- 
plete absence of inorganic phosphate. The forma- 
tion of propionyl-CoA (60% yield) was estimated 
by paper chromatography of the hydroxamic acid 
derivatives. Reaction 4 is probably also catalyzed 
by phosphotransacetylase since this enzyme cat- 
atlyzes the arsenolysis of propionyl-P. The 
enzyme catalyzing reaction 3 has been called coen- 
zyme A-transphorase (BARKER. Phosphorus Me- 
tabolism, 1951). 


Microbiological degradation of cholesterol. 
TuHrREsSA C. STADTMAN AND AMELIA CHERKES 
(introduced by Curist1an B. ANFINSEN). Sec- 
tion on Cellular Physiology, Natl. Insts. of Health, 
Bethesda, Maryland. 

The degradation of cholesterol has been studied 
in asaprophytic Mycobacterium capable of growth 
on the sterol as a sole carbon source. C'!-labeled 
cholesterol, prepared biosynthetically from 1-C!4- 
acetate, was degraded by growing cultures com- 
pletely to CO2 as estimated both by radioactive 
and chemical determinations. Glycerol-grown cells 
in contrast to those grown on cholesterol produce 
cholestenone as the only product. Oxidation of 
cholesterol beyond this stage thus appears to 
involve an adaptive enzyme system. The enzyme 
carrying out the conversion of cholesterol to 
cholestenone has been partially purified from 
extracts of both glycerol and cholesterol-grown 
cells. The ability to form CO: from cholesterol is 
lost when cell-free extracts are prepared from 
sterol-grown cells. However, these extracts con- 
vert cholesterol to a variety of products which 
have been partially resolved by silica gel and 
alumina chomatography. These fractions have 
been subjected to infrared and ultraviolet spec- 
trophotometric analysis. Compounds showing in 
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common a functional group that absorbs in the 
infrared at 1735 cm.-! appear in the fractions 
eluted from columns by solvent systems of vary- 
ing degrees of polarity. Other fractions, also dif- 
fering in polarity, contain compounds possessing 
absorption bands at 1667 cm.—! characteristic of 
a - 8B unsaturated ketones. Reactivity with car- 
bonyl reagents has been determined and various 
keto steroids have been separated as their 2,4 
dinitrophenyl hydrazones by means of paper 
chromatography. Radioactivity appears in the 
keto steroids formed from 4-C!4-cholestenone by 
cell-free extracts. 


Isolation studies with bovine thyrotropin. S. L. 
STEELMAN, J. W. GIFFEE, JR. AND E. J. Hawry- 
LEWicz (introduced by Epwin E. Hays). Fun- 
damental Research Dept., Armour Labs., Chicago, 
Til. 

A number of methods have been employed to 
isolate purified bovine thryotropin. Using frac- 
tional electrical trnasport preparations contain- 
ing approximately 10 U. 8. P. u/mg. (as measured 
by the iodine depletion from the thyroids of day- 
old white leghorn cockerels) have been obtained. 
Total doses of approximately 2 ug. deplete 50% of 
the ivdine from chick thyroids in 3 days without 
significant change in weight. Somewhat larger 
doses administered over a period of 5 days give 
both iodine depletion and gland weight responses. 
Gonadotropic activity at these and higher dosage 
levels is absent. As evidenced by the above method 
and paper electrophoresis the isoelectric point of 
bovine thyrotropin is between 8.0 and 8.5. Pre- 
liminary examination indicates the preparations 
are nearly homogeneous. Using starting materials 
made by different methods and having varying 
potencies, the thyrotropic activity always con- 
centrates at pH’s above 7.0 indicating there are 
no fractions having appreciable activity with 
lower isoelectric points. Amino acid analysis by 
means of paper chromatography shows the pres- 
ence of large amounts of both acidic and basic 
amino acids. Methionine and phenylalanine are 
apparently absent. All preparations have small 
amounts of carbohydrate, give good ninhydrin 
colors and have ultraviolet absorbing qualities. 


Evidence for intermediate compounds in the bio- 
synthesis of ovalbumin. D. STEINBERG,* AND C. 
B. ANFINSEN. Section on Cellular Physiology, 
Natl. Insts. of Health, Bethesda, Md. 

It has been reported previously that when oval- 
bumin is synthesized in vitro by hen’s oviduct in 
the presence of C'*O., the aspartic acid residues 
at different positions in the molecule do not all 
have the same specific activity, i.e. the ovalbumin 
molecule is nonuniformly labeled (J. Biol. Chem. 
189: 739, 1951). Nonuniform labeling has now been 
demonstrated for several other amino acids split 
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from ovalbumin with the B. subtilis enzyme of 
Linderstrgm-Lang: glutamic acid, alanine and 
glycine. In in vitro incubations, as much as one 
third of the C1*O, fixed in the ovalbumin aspartic 
acid was located in the alpha carboxyl group. 
Nonuniform labeling of ovalbumin has been shown 
to hold for both the alpha (peptide bound) and 
beta carboxyl groups of aspartic acid. C14-alanine 
labeled ovalbumin was partially degraded with 
pepsin and the resulting mixture of peptides was 
separated into 30-40 arbitrary fractions by paper 
chromatography using 4 different solvent mix- 
tures. The specific activities of the alanine samples 
isolated from these fractions were determined by 
a micro method involving direct counting of 5-20 
y in a flow counter followed by direct colorimetric 
analysis. The values obtained ranged from 1.0-5.5 
c/m/y. Labeled ovalbumin was prepared in vivo 
by intraperitoneal injection of NaHC140, into 
hens. Nonuniform labeling with respect to as- 
partic acid was demonstrated, confirming the in 
vitro results. Nonuniform labeling does not appear 
to be compatible with theories proposing a simul- 
taneous assembling of free amino acids onto a 
master template. The findings require the postu- 
lation of intermediate compounds in ovalbumin 
synthesis, probably peptide in nature. As one 
possible intermediate, glycine-labeled glutathione 
was synthesized to compare the efficiency of glu- 
tathione as a glycine donor in protein synthesis 
with that of glycine itself. 


Utilization of methionine-CH;-C", glycine-2-C", 
serine-3-C!‘, and formate-C'‘ for the synthesis 
of choline and creatine by chicks, weanling 
rats, and mice. Jakosp A. STEKOL, SIDNEY 
Weiss,* Berry Hsu* anp Puyuus Smiru.* 
Lankenau Hosp. Research Inst. and Inst. for 
Cancer Research, Philadelphia, Pa. 

Weanling rats and 2-week-old pullets main- 
tained on a diet consisting of a mixture of amino 
acids free of methionine, cystine, glycine, serine, 
and choline, but containing homocystine and all 
the known vitamins, utilized methionine-CH;-C", 
glycine-2-C™, serine-3-C', or formate-C™ for the 
synthesis of choline and creatine. The extent of 
the synthesis of choline from these precursors in 
the chick will be compared with that obtained on 
weanling rats, and the effect of various additional 
dietary components on the extent of choline for- 
mation in both species will be illustrated. In adult 
mice, as in adult rats (SreKoL, WEeIss AND WEISS 
Federation Proc. 10: 252, 1951; Am. Chem. Soc. 120th 
Meeting, 1951, New York, abstracts 21-C), the 
utilization of glycine-2-C™, but not of serine-3- 
C'", for choline synthesis is reduced in vitamin 
By deficiency. Folic acid deficient mice, like rats, 
show a reduced capacity to utilize either glycine- 
2-C' or serine-J-C™ for choline formation. The 
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administration of Citrovorum Factor (Leucovorin, 
Lederle) intraperitoneally or of folic acid with 
food to folic-acid-deficient mice augmented the 
utilization of glycine-2-C14 and serine-3-C' for 
choline formation. (The work was supported in 
part by grants from the National Cancer Institute, 
U.S. Public Health Service, and from Borden 
Company, and the radioactive material was ob- 
tained through the U.S. Atomic Energy Commis- 
sion.) 


Mechanism of enzymatic synthesis of citric acid. 
JosePH R. STERN,* SEVERO OcHOA, AND FEODOR 
Lynen.* Dept. of Pharmacology, New York Univ. 
College of Medicine, New York City, and Chemical 
Inst., The University, Munich, Germany. 

The isolation and elucidation of the nature of 
acetyl CoA (Lynen, F., ano E. ReEIcHeERT, 
Angewandte Chem. 63: 47, 1951) has made it pos- 
sible to obtain final proof that crystalline con- 
densing enzyme (J. R. STERN et al. J. Biol. Chem. 
193: 703, 1951) catalyzes the following reaction: 


CH;—-CO—SR + ~OOC—CO—CH:—COO- + 
OH 


H20 = ~-OOC—CH:—C—CH:—COO- +- 


COO- 
HSR + Ht 


where CH;—CO—SR and HSR represent acetyl 
CoA and CoA, respectively. Synthesis of citric 
acid is accompanied by liberation of a stoichio- 
metric amount of SH-groups. The equilibrium 
constant of the reaction has been measured spec- 
trophotometrically through coupling with the 
malic dehydrogenase system. The over-all reac- 
tion (acetyl CoA + malate = + DPN+ + H,O= 
citrate = + CoA + DPNH + 2H?) is strongly 
pu-dependent. From the value of the equilibrium 
constants of the above reaction and that cata- 
lyzed by malic dehydrogenase at pH 7.2, it can be 
calculated that the free energy of the acyl-mer- 
captide bond in acetyl CoA is of the order of 12,000 
gm. cal/mole. This agrees well with the value cal- 
culated using the equilibrium constant of the 
reaction catalyzed by transacetylase (acetyl phos- 
phate + CoA = acetyl CoA + phosphate) re- 
cently determined by Stadtman (Gordon Research 
Conferences, 1951). 


Nature of biochemical mutants of Nexrospora- 
crassa produced by sulfur mustards. Cari M. 
STEvENs AND Aucusta My .rore.* Fulmer Chem- 
ical Lab., State College of Washington, Pullman. 
In attacking the problem of the mechanism of 

Mutagenic action of mustard gas and related 

compounds, we were interested in extending pre- 
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vious studies (Federation Proc. 10: 253, 1951) of 
the monofunctional alkyl 2-chloroethy] sulfides by 
determining whether treatment of wild-type Neu- 
-ospora crassa with these compounds would pro- 
duce biochemical mutants. Horowitz et al. (Sci- 
ence 104: 233, 1946) have demonstrated that 
mustard gas itself is effective. If such mutants 
could be produced, it would be of interest to test 
the effect of a second treatment with a sulfur 
mustard, or other mutagen, in inducing a change 
back to nutritional independence, and then to test 
genetically whether such changes were true back- 
mutations. Treatment of macroconidia of Neuro- 
spora crassa (strain la newly reisolated from a 
cross of Em5256A and Em5297a) with aqueous 
acetone solutions of n-butyl 2-chloroethyl sulfide 
(0.002-0.01m) produced an array of biochemical 
mutants, which were isolated according to the 
procedure of Lein et al. (Proc. Natl. Acad. Sc. 34: 
435, 1948). One experiment yielded mutants with 
the following nutritional requirements: cytidine 
4, inositol 2, leucine 1, choline 1, cystine 1, ar- 
ginine 1, threonine or isoleucine 1. In 3 comparable 
experiments using mustard gas, mutants isolated 
possessed these requirements: methionine 7, ly- 
sine 5, PABA 4, adenine 38, leucine 2, cytidine 2, 
inositol 2, niacin 1, serine 1, proline 1, arginine 1. 
Using one of the above PABA-requiring strains, 
experiments of the type employed in earlier stud- 
ies (loc. cit.) have shown that treatment with 
mustard gas, n-butyl 2-chloroethyl suifide, or ul- 
traviolet light is effective in producing PABA- 
independent forms. Genetic tests are being ap- 
plied to establish whether the development of 
nutritional independence is the result of genetic 
back-mutation. 


4-Amino-5-imidazolecarboxamide. Absence of 
correlation between its accumulation and the 
inhibition of bacterial growth by sulfonamides. 

Ricuarp C. Stewart* ann M. G. Sevaa. Dept 

of Microbiology, School of Medicine, Univ. of 

Pennsylvania, Philadelphia. 

It has been postulated that sulfonamides 
through the agency of a ‘folic acid’ block the the 
incorporation of ‘formate’ into position 2 of the 
purine molecule leading to the accumulation of 
4-amino-5-imidazolecarboxamide or a derivative 
of this amine, thus contributing to the inhibition 
of growth. Our findings are: 7) A nonacetylable, 
diazotizable amine, does not accumulate in casein 
hydrolysate medium free from glucose. The max- 
imal amount we have obtained during a sulfona- 
mide-inhibition of growth of 59% is about 0.56 
ug/ml. of 0.7 wg/100 ug. EL. coli (Strain B). 2) A 
similar measurable amount, 0.26 ug—1.58 ug/ml. 
accumulates also during growth in medium con- 
taining glucose but free from sulfonamide. 3) In 
the presence of glucose and sulfonamide, the 
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amount is increased up to 13.4 wg/100 ug. cells or 
19.24 ug/ml. during an inhibition of growth of 
63%. This increment is obviated when the system 
is magnetically stirred (aerated). This stirring 
does not destroy the accumulated amine. Accu- 
mulation of the amine is therefore accelerated 20- 
fold by glucose metabolism in the presence of 
sulfonamide. Rechanneling of this metabolism 
by magnetic stirring (aeration) blocks the accu- 
mulation of this amine without, however, affect- 
ing the degree of growth inhibition. Furthermore, 
there lacks a constant relationship between the 
amount of the amine formed and degrees of growth 
inhibition. These findings show that the inhibition 
of growth by sulfonamides and the accumulation 
of the amine as purine intermediary are not inter- 
dependent. 


Spectrophotometric estimation of fecal estrogens 
in pregnant women. BENJAMIN F. STIMMEL. 
Rees-Stealy Clinic Research Fndn., San Diego, 
Calif. 

Our modified procedure (Federation Proc. 9: 235, 
1950) for the fractionation and photometric esti- 
mation of urinary estrogens has been adapted to 
human feces. The 24-hour stool is mixed with 50 
gm. of Celite filter-aid and 500 ml. of ethyl alco- 
hol and homogenized in the Waring blendor. The 
homogenate is desiccated under reduced pressure 
and the finely pulverized residue is extracted at 
room temperature with ethyl alcohol. The alco- 
holic extract is mixed with an equal volume of 
water and washed with petroleum ether. The alco- 
holic extract is then evaporated almost to dry- 
ness and diluted with 200 ml. of sodium borate- 
boric acid buffer, pH 8.5, and extracted with ethyl 
ether. The ether extract contains the unconju- 
gated estrogens and the aqueous phase contains 
the conjugated estrogens. Phenol-like fractions 
from these extracts are prepared for chromato- 
graphic fractionation and spectrophotometric es- 
timation of estrone, estradiol, and estriol. The 
24-hour fecal excreta collected during the last tri- 
mester of pregnancy yielded by this procedure 
estrone, estradiol, and estriol residues which pro- 
duced typical color reactions with the Kober rea- 
gent. In a typical case the 24-hour feces contained 
20, 46, and 2273 ug., respectively of unconjugated 
estrone, estradiol, and estriol. In the acid-hy- 
drolyzed aqueous extract, 337 ug. of estriol were 
present whereas estrone and estradiol were unde- 
monstrable. The 24-hour urine collected simul- 
taneously contained no detectable unconjugated 
estrogens, whereas conjugated titers following 
hydrolysis were 190, 170, and 9500 ug., respectively 
of estrone, estradiol, and estriol. Aliquots of the 
fecal and urinary estrogenic residues produced 
characteristic absorption spectra when heated 
with 90% sulfuric acid. 
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Isolation of protogen. E. L. R. Sroxstap anp J, 
V. Prerce.* Lederle Labs. Div., American Cy- 
anamid Co., Pearl River, N.Y. 

Protogen is an unidentified growth factor which 
was originally shown to be required by the proto- 
zoon Tetrahymena geleii. Concentrates containing 
this factor have been found to be essential for the 
growth of a strain of Corynebacterium bovis and to 
have activity for Streptococcus faecalis on an 
acetate-free medium. Protogen is effective in re- 
versing the inhibitory effect of sodium propionate 
for S. faecalis. Protogen in natural materials such 
as liver and other animal organ tissue exists largely 
in a nondialyzable form. Hydrolysis with alkali 
converts this into a dialyzable state and increases 
the solubility of protogen in organic solvents. 
The existence of a number of different biologically 
active forms of protogen in alkaline hydrolysates 
of liver can be demonstrated by paper chroma- 
tography. Protogen was obtained from liver by 
counter-current distribution and by chromato- 
graphic adsorption. As purification proceeded, 
the protogen as originally present in the alkaline 
hydrolysate was converted into another form 
which was relatively less soluble in organic sol- 
vents. These 2 forms are termed, respectively, 


‘Protogen A’ and ‘Protogen B.’ By paper strip . 


chromatography with wet n-butanol in an an- 
moniacal atmosphere Protogen A has an R¢ of 0.70 
and Protogen B of 0.33. Protogen B was obtained 
as a yellow oil and as the crystalline S-benzyl- 
thiuronium salt. Chemical properties and degra- 
dation reactions of Protogen A and Protogen B 
will be discussed. 


Quantitative determination of low concentrations 
of nitrate by enzymatic reduction. W. R. 
STrRAUGHN (introduced by J. Logan Irviy). 
Depts. of Bacteriology and Biochemistry, School 
of Medicine, Univ. of North Carolina, Chapel Hill. 
The principle involved in this test for nitrates 

is that of quantitatively reducing nitrate to nitrite 

by means of bacterial nitratase followed by 4 

photometric determination of nitrite. Cell sus- 

pensions of a strain of Escherichia coli are used 
as a source of enzyme and are incubated aero- 
bically with suitable dilutions of the unknown 
nitrate solution in the presence of sodium lactate 
to serve as an electron donator. After centrifuga- 
tion the supernatant is tested for the amount of 
nitrite present by means of a diazo reaction using 
sodium para-aminohippurate and N-(1-naphthy])- 
ethylenediamine dihydrochloride. Optical densi- 
ties are determined with a photoelectric photom- 
eter. The method is sensitive to 2 y of nitrate and 
the response is linear over at least a 10-fold range 
yielding approximately 90% recovery of nitrate 
as nitrite. Application of the method for body 
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fuids is reliable. Details of the procedure and 
standardization will be discussed. 


Firefly luminescence in the study of biological 
energy transfer systems. B. L. SrREHLER AND 
J. R. Torrer (introduced by WALpDo E. Conn), 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn., and Biochemistry Dept., Univ. of Arkan- 
sas, Little Rock. 

It has been shown previously by McElroy and 
co-workers that extracts of firefly lanterns will 
luminesce when a divalent ion, ‘luciferin,’ oxygen 
and ATP are present. Theoretically any of these 
factors might be made rate limiting and assayed 
over a range of concentration by measuring the 
light output of the system. Since highly sensitive 
light measuring apparatus is available, and since 
the response of the luminescent system is linear 
over a wide range of ATP concentrations, we have 
developed methods for assaying minute quanti- 
ties of ATP, other phosphorylated compounds 
and certain enzymes. For routine measurements 
the commercially available Farrand photofluor- 
ometer has been used to determine ATP concen- 
trations as low as 1 ug/ml. while a thousandfold 
increase in sensitivity has been made possible 
through the use of a more highly refined ‘quantum 
counter.’ The following substrates have been as- 
sayed by this method: ATP, ADP (pretreatment 
with myokinase), phosphocreatine (pretreatment 
with creatine-adenylic transphosphorylase plus 
adenylic acid), glucose (measuring luminescence 
in the presence of hexokinase and ATP). Con- 
versely, the enzymes mediating these transforma- 
tions as well as apyrases have been determined. 
Changes in ATP concentration in rabbit liver 
homogenates mixed with firefly enzyme and the 
proper substrates*have been determined as well as 
some preliminary measurements of the influence 
of light on ATP levels in illuminated plants. Ad- 
vantages of the method include sensitivity and 
accuracy; limitations include instability at low 
buffer concentrations and inhibition by mono- 
valent anions. 


Microchemical determination of several dehy- 
drogenase enzymes in rabbit brain. Jack L. 
STROMINGER* AND OLIVER H. Lowry. Dept. of 
Pharmacology, Washington Univ., St. Louis, Mo. 
Studies of the rate of reduction of DPN by rab- 

bit brain homogenate in the presence of lactate, 

malate or glutamate including evaluation of Ky 
for substrate and DPN, px optimum and Qw, 
studies of stability, and purification have been 
berformed. An assay has been worked out in 
which 1-10 ng. samples of homogenate or frozen 
dried sections are dispersed in 0.1 ml. of substrate 
mixture in simply constructed Beckman tubes. 

Samples, obtained from various regions of rabbit 

brain, were relatively homogeneous as to com- 
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ponent, i.e. cells, dendrites, unmyelinated fibers 
or myelinated fibers. The method of obtaining 
these samples and their volumes, to which the 
rate determinations were related, will be pre- 
sented. Data have been obtained for malic and 
lactic activity in each of the layers of Ammon’s 
horn, hypothalamus, supraoptic nucleus, optic 
tract, and several of the layers of cerebellum and 
cerebrum. The absolute quantity of each activity 
varied considerably both among the layers of a 
region and from region to region. Despite this 
variation in the quantity of activity, the various 
layers of the regions studied had similar ratios of 
malic/lactic activity, but this ratio varied from 
region to region. The ratio of malic/lactic activity 
was 0.43 in optic tract, 3.9 in ‘cerebellar white 
matter, and 2.0 in white matter of Ammon’s horn. 
Other layers of cerebellum and Ammon’s horn had 
ratios corresponding to white matter, and several 
layers of Area 32 of cerebrum had ratios around 3. 
(Supported in part by an American Cancer So- 
ciety Grant.) 


Synthesis of higher fatty acids by slices of matur- 
ing peanut cotyledons. P. K. Srumpr anpD ELDON 
H. Newcoms.* Div. of Plant Biochemistry, Univ. 
of California, Berkeley. 

The synthesis of long chain fatty acids by slices 
of maturing peanut cotyledons has been studied 
with radioactive substrates. Following 6-hour in- 
cubation with substrate, respiratory CO: and un- 
used substrate were recovered, the slices were 
pulped and saponified, and the fatty acids of chain 
length longer than 10 carbon atoms isolated by 
the copper-lime procedure. Although pronounced 
percentage recoveries of the initial radioactivity 
were obtained in the respiratory CO: with all 
carboxyl-labeled substrates (approx. 31% for for- 
mate-C'4, acetate-1-C14, and butyrate-1-C4, and 
45% for caproate-1-C'4), incorporation of C!* into 
the higher fatty acids differed greatly, acetate-1- 
C'4 contributing 17%, butyrate-1-C!4 and capro- 
ate-1-C'4, 1.8 and 2.7% respectively, and formate 
0.3%. However, with acetate-2-C'*, less C!4 ap- 
peared in the CO, (12%) but more in the fatty 
acids (24%) than with acetate-1-C1*. Only 0.6% 
of the C'4 from valerate-3-C!4 was found in the 
CO, and 0.2% in the fatty acids. With C'4-evenly- 
labeled glucose and fructose, 16% of the radio- 
activity was found in the CO: and 6% in the fatty 
acids. Anaerobically, although no activity was 
found in the CO2, 41% of the activity incorporated 
by the aerobic control appeared in fatty acids; 
10-‘m dinitrophenol decreased C' incorporation 
from acetate-2-C!4 into fatty acids by 43% al- 
though respiratory CO. production was not in- 
hibited. With 10-5m dinitrophenol, no inhibition 
of fatty acid synthesis and CO, production was 
observed. 
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Phosphatases of rat liver nuclei. Marsorie A. 
SwANSON AND MARGARET C. MITCHELL.* Dept. 
of Biochemistry, Bowman Gray School of Medi- 
cine, Winston-Salem, N.C. 

A preparation of nucleoprotein from rat liver 
nuclei was investigated for both ATPase and 
A-5-MPase (muscle adenylic acid phosphatase). 
Enzymatic depolymerization of the nucleic acid 
does not diminish phosphatase activity. The pro- 
teins partially freed from nucleic acid contain an 
ATPase with an optimum pH of around 7, which 
is activated by either Mg** or Ca**. The latter is 
the more effective activator. The data suggest 
that there may be two A-5-MPases, one activated 
by Mg** and having an optimum pH above 8, the 
other activated by either Mg** or Ca** and having 
an optimum pH about 7. The response of the par- 
tially purified proteins to changes in the concen- 
tration of the various ions is different from that 
of the crude nucleoproteins. In all the systems 
studied there is a close relationship between the 
optimum concentrations of hydrogen and divalent 
metallic ions. (Aided by a grant from the American 
Cancer Society.) 


Inhibition of liver xanthine oxidase induced by 
chloramphenicol. Marran E. SwenpsErp, Ann 
L. SwaNson* AND FRANK H. BETHELL.* 7'homas 
Henry Simpson Memorial Inst. for Med. Re- 


search, Univ. of Michigan, Ann Arbor. 

This report is concerned with an effect of the 
antibiotic Chloramphenicol (Chloromycetin) on an 
enzyme, xanthine oxidase, present in mammalian 
tissue. Weanling male rats were maintained on 
an 18% casein-dextrose diet supplemented with 
synthetic vitamins and 1% Chloramphenicol for 
a 4-week period. Food intakes were similar to 
those of control rats fed an identical diet with- 
out the inclusion of antibiotic, but weight gains 
were lower. When xanthine oxidase from livers 
of these rats was measured in the Warburg 
by the method of Axelrod and Elvehjem, O:2 up- 
take values were zero. Forty to 60 ul. O2 uptake in 
60 minutes/332 mg. tissue were obtained in livers 
from rats on control diet. Chloramphenicol ad- 
ded in vitro to liver tissue had no effect on xan- 
thine oxidase activity. In rats, when the folic acid 
was omitted from the vitamin supplement in the 
Chloramphenicol-containing diet, the inhibition 
of liver xanthine oxidase could not be demon- 
strated. A photolytic product of folic acid, a 
formyl derivative, has been shown by Lowry and 
co-workers (J. Biol. Chem. 180: 399, 1949) to be a 
powerful in vitro inhibitor of xanthine oxidase. 
It is suggested that some metabolic product of 
folic acid may be present in increased amounts in 
Chloramphenicol-fed rats and be the responsible 
agent for xanthine oxidase inhibition. In support 
of this hypothesis, it has been found that the in 
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vitro conversion of folic acid to an L. citrovorum 
growth stimulating substance in liver homo- 
genates (method of Nicuo. and We cH, Proc. Soc. 
Exper. Biol. 74: 52, 1950) is inhibited by Chloram- 
phenicol. 


Acetate oxidation by Escherichia coli. H. &. 
Swim anp L. O. Krampitz. Dept. of Microbiol- 
ogy, School of Medicine, Western Reserve Univ., 
Cleveland, Ohio. 

Acetate-1-C!4 is oxidized by Escherichia coli 
anaerobically with fumarate as oxidant according 
to the equation: acetate + 4 fumarate + 2H.0- 
4 succinate + 2CQO.. Succinate contains all the 
isotope indicating recycling does not occur. The 
CO, arises from the carboxyl groups of fumarate 
(Bact. Proc., p. 138, 1951). These facts suggested 
succinate synthesis from acetate by a tricarboxylic 
acid cycle type of mechanism rather than the 
Thunberg dicarboxylic acid cycle. With no re- 
cycling the succinate from acetate-2-C'* should 
contain isotope in but one methylene group, if 
the former cycle were operating, whereas in the 
latter cycle both methylene groups should be 
labeled. Acetate-2-C% containing 538% C™ was 
employed and the relative proportions of singly 
and doubly labeled ethylene obtained from the 
methylene carbons of the succinate were deter- 
mined by mass spectrometry. The validity of such 
analyses has been established (H. G. Woon, J. 
Bio. Chem., in press). The following types of 
ethylene are possible: doubly labeled, mass = 
30; singly labeled, mass = 29; non-labeled, mass 
= 28. Within the limits of experimental error all 
the labeled ethylene was mass 29 indicating 
a singly labeled succinate. These results prove 
that the dicarboxylic acid cycle which includes 
an oxidative condensation of acetate to succinate 
does not occur under these conditions. Cell-free 
preparations have been prepared which oxidize 
acetate and other tricarboxylic acid cycle inter- 
mediates aerobically. Citrate is oxidized to a- 
ketoglutarate in the presence of arsenite. Other 
experiments with the cell-free system will be dis- 
cussed which support the tricarboxylic acid cycle 
in this system. 


Isolation and characterisation of the fractions of 
trypsin digested myosin. ANDREW G. SZENT- 
Gyroreyi. (introduced by ALBERT SzENtT-GY- 
orci). Inst. for Muscle Research, Woods Hole, 
Mass. 

Trypsin digests myosin without affecting its 
ATP-ase activity (Gercrety. Federation Proc. 9: 
176, 1950). There are two reactions involved, 4 
rapid and a slow one. The first splits the myosin 
molecule into two particles which have different 
sedimentation constants (MIHALY1, in press). Sep- 
aration was achieved by precipitating one re 
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peatedly at a low ionic strength. The isolated 
fractions were identified by their Sx and were 
found to be homogeneous in the ultracentrifuge. 
The fraction with the lower sedimentation con- 
stant (meromyosin-L), has the peculiar solu- 
bility of myosin, precipitating in 0.01-0.08 m 
KCl at neutral pH and dissolving at higher KCl 
concentrations. It does not have any ATP-ase 
activity and does not combine with actin in 0.6 
um KCl. It was obtained in crystalline form. It 
constitutes 40-45% of the initial myosin. The 
fraction with the higher Se (meromyosin-H), is 
soluble at any KCl concentration at pH 7 and 
precipitates at pH 5.1. Meromyosin-H can com- 
bine with the same amount of actin as the initial 
myosin and has the whole ATP-ase activity of the 
latter. It forms a complex with actin at any KCl 
concentration (0.01-0.6 m) and the complex is 
completely soluble at pH 7. The complex is dis- 
sociated into its components by a small amount 
of ATP regardless of whether KCl is present or 
not. It constitutes 55-60% of the myosin by 
weight. 


Chromatographic homogeneity of lysozyme prep- 
arations. Harris H. Taian (introduced by 
Wituram H. Stern). Labs. of Rockefeller Inst. 
for Medical Research, New York City. 

It has been demonstrated previously (J. Am. 
Chem. Soc. 73: 2976, 1951) that a preparation of 
lysozyme carbonate which had been kept for a 
year gave two active peaks (A and B) when chro- 
matographed on the ion exchange resin IRC-50. 
Further investigation has shown that freshly pre- 
pared lysozyme carbonate contains only about 
7% of the faster moving peak B material. While 
standing at room temperature, however, the con- 
centration of peak B material in the lyophilized 
preparation gradually rises and attains a value 
of 45% after 170 days. Simultaneously, 14% of a 
third active component (peak C), which moves 
ahead of peak B, is formed. These changes can 
be duplicated to some extent by exposure of 
lysozyme to aqueous NaOH at px 9.0-9.5. Inac- 
tivation and precipitation also occur, however, 
causing variable results. These findings, together 
with chromatographic analyses of the isoelectric 
protein (which contains about 5% of B) and the 
chloride (8% of B and 3% of a fast-moving inac- 
tive contaminant), demonstrate that lysozyme 
completely free from chromatographically de- 
tectable impurities is not obtainable by the usual 
methods. Chromatographically and electropho- 
retically pure peak A lysozyme, which has pre- 
viously been shown to be chromatographically 
indistinguishable from the enzyme occurring in 
whole egg white, has been prepared by the use of 
large columns of IRC-50. In order to isolate the 
enzyme, the effluent is freed of buffer by passage 
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through a column of the mixed resins IR-120 and 
IRA-400 and lyophilized. 


Mechanism of lipoxidase catalysis. A. L. Tapre.,* 
P. D. Boyer anp W. L. LunpBeErRGa. Div. of 
Agricultural Biochemistry, Univ. of Minnesota, 
St. Paul. 

Investigations which have been interpreted as. 
supporting a chain mechanism for soybean lipoxi- 
dase catalysis (e.g., KUNKEL, Arch. Biochem. 30: 
306, 1951) are of importance both with respect to 
the nature of lipoxidase action and to the possi- 
bility of enzyme action proceeding by a chain 
mechanism. Results to be presented show that 
all or nearly all the action of soybean lipoxidase 
on sodium or methyl] linoleate is-not the result of 
a chain reaction. In properly prepared and as- 
sayed systems the reaction velocity is directly 
proportional to the enzyme concentration and 
not to the square root of the enzyme concentra- 
tion. Observations that the linoleate peroxides: 
formed are esssentially completely conjugated and 
on the effects of antioxidants are not readily ex- 
plainable by a chain mechanism. Antioxidants 
have a direct inhibitory effect on lipoxidase as 
well as being oxidized in the presence of linoleate. 
A rapid oxidation of nordihydroguaretic acid can 
be obtained under conditions where no linoleate 
is oxidized, the linoleate having a function analo- 
gous to a coenzyme. The reaction velocity ap- 
proaches a maximum with increase in the sub- 
strate concentration (Kn for sodium linoleate 
about 2 X 10-5 M) in harmony with most other 
enzymic reactions. The apparent Kn for oxygen 
was increased at high linocleate concentrations. 
A simple mechanism for lipoxidase catalysis in 
harmony with the various experimental results to 
be presented involves interaction of the lipoxi- 
dase, linoleate, and oxygen with formation of a 
biradical which is stabilized by the enzyme and 
which may react with antioxidants or rearrange: 
to give conjugated peroxides. 


Microbiological assay of vitamin By in crude ma- 
terials. H. L. A. Tarr. Pacific Fisheries Exper. 
Station, Vancouver, B.C. 

Work in two different laboratories has shown 
that addition of cyanide but no reducing agent to 
media in titrimetric assays has given similar re- 
sults with cyano- and hydroxo-cobalamin. Titri- 
metric procedures are slow, and use of cyanide 
without reducing agent in Skeggs (1950) medium 
resulted in slow growth, while simultaneous use 
of reducing agent and cyanide permitted rapid 
growth but rarely gave the same results with the 
different cobalamins. Aseptic addition of both 
cyano- and hydroxo-cobalamin to the medium 
using 0.5 mg/ml. of mercaptosuccinic acid gave 
identical turbidimetric assay curves, while use of 
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ascorbic acid under such conditions had a pro- 
nounced destructive action on hydroxo-cobala- 
min. Sterilization in the medium normally en- 
hanced growth with cyano-cobalamin but had a 
marked destructive effect on hydroxo-cobalamin. 
These findings are important because in crude 
protein materials much of the vitamin By: occurs 
as hydroxocobalamin or similar form chromato- 
graphically (WoopRUFF AND Foster KH»2PO,- 
paper method). When 500 mug. of cyano- or hy- 
droxo-cobalamin was added to 1-gm. samples of 
fish meal and these were autoclaved 5 minutes at 
120°C., 95-110% of the added vitamin could be 
recovered by aseptic addition turbidimetric assay. 
Chromatographic separation of cyano- and hy- 
droxo-cobalamins from such preparations (2-5 
myg.) followed by elution and combined assay 
gave 86-89% recovery. With this method of assay 
heating crude materials with a reducing agent 
such as mercaptosuccinic acid may cause ficti- 
tiously high recovery due to formation of a more 
reactive form of the vitamin. Proteolysis with en- 
zymes often occasions formation of high concen- 
trations of uncharacterized vitamin By -active 
substances. 


‘Two dimensional paper chromatography of pro- 
teins. HENry TAUBER AND Epwarp L. Pertir.* 
Veneral Disease Exper. Lab., U. S. Public Health 
Service, Univ. of North Carolina, School of Public 
Health, Chapel Hill. 

Blood serum, several blood plasma fractions, 
and two hemin-containing proteins (cytochrome 
c, and crystalline catalase) have been subjected 
to two dimensional filter paper chromatography. 
Aqueous salt solutions were used as the developing 
media (Franklin and Quastel). A protein staining 
reagent, containing the fluorescent dye eosin, and 
methy! orange has been developed for locating the 
movement of proteins. Using this reagent the out- 
lines of the patterns may be checked while damp, 
with the aid of ultraviolet light (Mineralight). 
The stained chromatograms offer a permanent 
record. Improvements in the two dimensional pro- 
cedure will be presented. Slides of interesting and 
typical patterns of proteins subjected to one di- 
mensional, and two dimensional filter paper chro- 
matography will be shown. 


Isolation of bacterial pyrogens. Davip M. TEnN- 
NENT (introduced by Rosert H. S1LBER). Merck 
Inst. for Therapeutic Research, Rahway, N. J. 
Crude bacterial pyrogen concentrates prepared 

by ammonium sulfate precipitation of harvest 

supernatants of a wild coliform organism or of a 

Salmonella, grown either on agar or in liquid cul- 

ture, have had considerably higher activity than 

that generally reportea for purified fractions iso- 
lated after extraction with phenol or treatment 
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with proteolytic enzymes. Thus it appears that 
the pyrogenic substance should be isolated in ag 
near native form as possible. The crude material 
prepared here was analyzed, and stability studies 
were carried out. The effect of filtration, lyophili- 
zation and dialysis were determined. For isola- 
tion, solvent extraction was unsuccessful and 
precipitation with heavy metals generally unsatis- 
factory. Chromatography on Darco yielded bet- 
ter separations than on Florex or acid-washed 
alumina, but the greater part of the activity was 
not recovered. Precipitation by pH adjustment 
with the addition of alcohol yielded a preliminary 
fractionation which could be carried further by 
electrophoretic methods. 


Enzymatic degradation of soluble bound biotin. 
RicHarp W. THoma* anp W. H. PeErerson. 
Dept. of Biochemistry, Univ. of Wisconsin, Mad- 
1son. 

Biotin occurs in bound forms in liver (W. §. 
CHANG AND W. H. Peterson, J. Biol. Chem., 198: 
587,1951) andin yeast (L. D. Wriguret al., Science 
114: 635, 1951). The work reported here is con- 
cerned with the soluble bound biotin (SBB) con- 
tained in peptic digests of hog liver. SBB is 
utilizable by Saccharomyces cerevisiae and Lactoba- 
cillus casei but not by Lactobacillus arabinosus. It is 
made available to L. arabinosus by the action of 
an enzyme (called biotinidase) extractable from 
hog liver. The enzyme occurs also in hog kidney, 
chick pancreas and a purified fusarium lipase, but 
not in 20 other crude or partially purified enzyme 
preparations. Enzyme activities are compared 
under fixed conditions and are expressed in bio- 
tinidase units. Ammonium sulfate (1.69 m) pre- 
cipitates 27% of the biotinidase of hog liver ex- 
tracts substantially free of the enzymes which 
hydrolyze ethyl acetate, triacetin and dl-biotin 
methyl ester. No precipitation and no loss of bio- 
tinidase occurs in 10% ethanol at 0°, but at 50% 
all activity is lost. In contrast, 90% of the esterase 
which hydrolyzes ethyl acetate is precipitated by 
50% ethanol without any appreciable destruction. 
At 0° 5% acetone causes no precipitation of bio- 
tinidase, but 10% gives a 22-fold purification and 
a 75% yield. The differences in solubility and sen- 
sitivity of biotinidase and esterases suggest that 
different agents are involved. The peptidase ac- 
tivity of biotinidase preparations and the sta- 
bility of SBB suggest that SBB is an amide and 
biotinidase is an imidase. 


Effect of methionine and some emulsifiers on fat 
absorption. H. C. TripwEeLt aND Mary E. Na- 
GLER.* Biochemistry Dept., Southwestern Med. 
School, Dallas, Tex. 

The failure of Stare and co-workers (Proc. Soc. 

Exper. Biol. & Med. 75: 680, 1950) to find an in- 
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creased rate of fat absorption when the fat was 
supplemented with choline prompted a reinvesti- 
gation of our earlier study. Both a higher blood 
fat level and an increased rate of disappearance 
of the fat from the intestine of the rat were ob- 
tained by our methods when the fat was supple- 
mented with 15-30 mg. of choline. The use of less 
choline and shorter absorption periods might ex- 
plain our results. Further studies with supple- 
ments of methionine would indicate that it does 
have some effect on the rate of fat absorption. 
Large amounts (120 mg.) definitely depressed the 
rate as is true with mecholyl, prostigmin and pos- 
sibly choline when given in excessive amounts. 
When the normal rate is given small amounts of 
fat, Tween 80 and similar emulsifiers do not appear 
to affect the rate of fat absorption as measured by 
the chylomicrograph or a modified Cori technique. 
These substances have been reported to increase 
the rate of vitamin A absorption and fat retention 
under certain conditions. Furthermore, Tween 80 
and glyceryl monooleate were found to have no 
effect on the rate of fat absorption in young men 
under conditions similar to those reported by 
Becker et al. (Gastroenterology 14: 80, 1950). Thus 
normally, it appears that the fat absorption rate 
is not affected by exogenous emulsifiers but may 
be increased by substances affecting the chemical 
mechanism of fat absorption. 


Chemical partition of dog red cell stroma. G. H. 
TisHkorr, F. S. RopscHert-RoBBINs AND G. H. 
Wuipp_Le (introduced by Frances L. Haven). 
Dept. of Pathology, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
Methods of isolation of normal dog red cell 

stroma have been studied in detail. The chemical 

nature of stroma has also been investigated with 
respect to total lipid, total phospholipid, sphin- 
gomyelin, cephalin, lecithin, total cholesterol, 
cholesterol ester, cerebroside, neutral fat, total 
protein, total iron and total hemin. The chemical 
pattern for the normal dog has been established. 

Subsequent comparison of stroma from normal 

dogs with stroma isolated from dogs rendered 

anemic by repeated bleedings has revealed altera- 
tion of the chemical pattern. 


Formation of glycine and serine in plants from 
glycolic acid. N. Epwarp ToLBERT AND Mar- 
JORIE S. CoHan (introduced by Paut B. PEar- 
SON). Bureau of Plant Industry, Soils and Agri- 
cultural Engineering, Beltsville, Md. 

Major end products from the in vitro oxidation 
of glycolic acid by barley sap are glycine and a 
polymer which can be hydrolyzed by hydrochloric 
acid to glycine. Using carbon-14 labeled glycolic, 
it has been shown that the carboxy carbon of 
glycolic becomes the carboxy carbon of glycine 
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and that the alpha carbon of glycolic becomes the 
alpha carbon of glycine. Previous work has shown 
that glyoxylic acid is an intermediate. Glycine is 
also produced in vivo when plants are fed carbon- 
14 labeled glycolic, but then more of the carbon- 
14 appears in serine. Products from in vitro utiliza- 
tion of glycolic acid by green barley sap, etiolated 
wheat sap, and barley chloroplasts and in vivo 
studies with green and etiolated wheat leaves will 
be discussed. Degradation data on the glycolic, 
glycine and serine are presented for comparison 
with the metabolic pathways of serine formation 
in animals. 


L-histidine-2-C"‘, a source of labile methyl groups 
with transmethylation enhanced by choline de- 
ficiency. M1LToN Toporek (introduced by LEon 
L. MILLER). Depts. of Radiation Biology and 
Biochemistry, School of Medicine and Dentistry, 
Univ. of Rochester, Rochester, N.Y. 
L-Histidine-2-C!4 (17 mg., 7 uc.) fed to normal 

Wistar strain rats is a potent source of labile 

methyl groups in liver choline. The isolated nor- 

mal rat liver perfused with whole blood utilizes 
histidine-2-C" as efficiently as the intact animal. 

Otherwise normal rats on a choline-deficient diet 

for 10 days show greatly enhanced utilization of 

TRIMETHYLAMINE 


PLATINATE DISINTEG/ 
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the 2-carbon of histidine for labile methyl group 
synthesis. After prolonged choline deficiency with 
production of experimental cirrhosis, the isolated 
perfused cirrhotic rat liver also manifests en- 
hanced transformation of the 2-carbon of histidine 
to choline methyl groups. The data indicate that 
the ethanolamine carbons of choline contain ap- 
proximately 15% of the total C' activity of cho- 
line. 


Biosynthesis of capsular streptococcal polysac- 
charide. YALE J. Topper AND Murray M. Lip- 
TON (introduced by DreWiTr STETTEN, JR.). 
Divs. of Nutrition and Physiology, and Applied 
Immunology, Public Health Research Inst. of the 
City of New York, Inc. 

The biosynthesis of capsular polysaccharide, 
principally hyaluronic acid, by group A hemo- 
lytic streptococci grown in Dole’s medium con- 
taining glucose-1-C'* has been studied. Compari- 
son of the specific activities in the polysaccharide 
and in glucosamine derived from it revealed essen- 
tially the same abundance of isotope in glucosa- 
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mine and in glucuronic acid, indicating that both 
hexose fragments had arisen from the same source. 
Carbon-1 of the glucosamine had 5.4-6.4 times the 
specific activity of the intact hexosamine, show- 
ing direct conversion of glucose to glucosamine 
without skeletal rearrangement. To three parallel 
cultures containing identical quantities of glu- 
cose-1-C!4 were added equimolar banks of non- 
isotopic glucosamine (I), glucuronic acid (II) and 
glucosone (III). The specific activities of the poly- 
saccharides formed, compared with controls with 
no added bank, were: I, 0.40-0.52; II, 0.91-1.04; 
III, 0.70-0.72. The polysaccharide I was more than 
10 times as radioactive as the glucosamine derived 
from it. These findings indicate that free glucos- 
amine is efficiently incorporated into the bac- 
terial polysaccharide whereas this is not the case 
for glucuronic acid. Glucosone can be utilized in 
this synthesis, possibly as a precursor of the glu- 
cosamine moiety. 


Influence of folic acid, thymine and dehydroiso- 
androsterone acetate on formate C'‘ uptake by 
Streptococcus faecalis. JounN R. Tortrer. Dept. 
of Biochemistry, School of Medicine, Univ. of 
Arkansas, Little Rock. 

Streptococcus faecalis was grown for 40 hours on 
folic acid free medium supplemented with either 
folic acid (10 mug/ml.), thymine (1.0 uygm/ml.) or 
dehydroisoandrosterone acetate (40 ugm/ml.). C4 
sodium formate (20,000 cts/min/10 ml.) was added 
to each flask at the beginning of incubation. The 
organisms were harvested and washed repeatedly 
until no further reduction in radioactivity oc- 
curred. The folic acid grown organisms showed 
an activity of 290-445 cts/min/mg.; those grown 
on dehydroisoandrosterone 157-227 cts/min/mg.; 
while those grown on thymine had only 19-20 cts/ 
min/mg. Increasing the folic acid concentration 
did not appear to affect markedly the uptake of 
C'‘ from formate unless supoptimal amounts of 
the vitamin were present. Growing the organisms 
on very low amounts of folic acid did not reduce 
the C' fixation to a level as low as was repeatedly 
obtained on thymine. 


Intracellular distribution of radioactivity in nu- 
cleic acid nucleotides and proteins following 
simultaneous administration of P®? and glycine- 
2-C!4*. Evetyn P. Tyner,* CHARLES HEIDEL- 
BERGER AND G. A. LePace. McArdle Memorial 
Lab., Univ. of Wisconsin, Madison. 

Rats bearing multiple Flexner-Jobling carci- 
noma transplants ‘were injected simultaneously 
with P* and glycine-2-C!*. The animals were sac- 
rificed after 2 hours and the pooled livers and 
tumors were separated by differential centrifu- 
gation into nuclear, mitochrondrial, microsomal 
and supernatant fractions. The specific activities 


FEDERATION PROCEEDINGS 


Volume 11 


of inorganic phosphate and free glycine were de. 
termined in each tissue. The mononucleotide; 
from the RNA of each fraction and from the 
DNA isolated from the nuclei were separated by 
ion-exchange chromatography. The specific radio. 
activities of the nucleotide phosphorus and purine 
carbon were determined. The C" specific activity 
of the proteins in each fraction decreased in the 
order microsomes, supernate, mitochondria, and 
nuclei and were of the same order of magnitude in 
liver and tumor. In all nucleotides the specific ac- 
tivity of both isotopes was higher in tumor than 
in liver. The highest specific activity of both 
labels in both tissues was found in the nuclear 
RNA fraction, followed in order by supernate, 
microsomes and mitochondria. The specific activ- 
tities of both isotopes were higher in the DNA of 
tumor than of liver. Whereas the specific activity 
of the phosphorus in the RNA nucleotides greatly 
exceeded that in the DNA nucleotides, the C" 
specific activities of the DNA and RNA purines 
were of the same order of magnitude. Detailed 
numerical data will be presented for this and other 
time intervals following the administration. 


Oxidative properties of ascorbic acid. SIDNEY 
UDENFRIEND, CARROLL T. CLARK,* JuLiIuS Ax- 
ELROD* AND BERNARD B. Bropie. Section on 
Chemical Pharmacology, Natl. Heart Inst., Natl. 


Insts. of Health, Public Health Service, Federal 

Security Agency, Bethesda, Md. 

Numerous compounds are oxidized by ascorbic 
acid plus oxygen, but little information is avail- 
able concerning the mechanism. This report con- 
cerns the oxidation of aromatic compounds by 
ascorbic acid and oxygen. Fe++, Fet*+, Cu** and 
Co*+ catalyze the reaction; the catalytic effect is 
augmented by ethylenediamine tetraacetate, 4 
metal complexing agent. The oxidations of tyra- 
mine to hydroxytyramine, quinoline to 3-OH 
quinoline, and acetanilide to p-OH acetanilide, 
were investigated using the following system at 
37°: 0.025m substrate; 0.059m ascorbic acid; 0.005 
Fet*; 0.027m ethylenediamine tetraacetate; 0.1M 
phosphate buffer, pk 5.5; oxygen. The hydroxyl 
group appeared in positions having a net negative 
charge, suggesting replacement of ring hydrogen 
by OH*+. Ascorbic acid is not the primary hydroxy] 
donor since hydroxylation proceeds rapidly even 
when its concentration becomes negligible. De- 
hydroascorbic acid is not the oxidant since it is 
less active than ascorbic acid. H,O2 cannot be 
demonstrated by chemical assay and equivalent 
amounts of H,O, act neither qualitatively nor 
quantitatively like ascorbic acid. However, the 
addition of HO. to the ascorbic acid system in- 
creases many fold the initial rate of oxidation. 
This suggests an organic peroxide intermediate. 
Several reports have implicated ascorbic acid in 
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aromatic hydroxylations, in vivo. It may be in- 
volved in these oxidations through an active inter- 
mediate such as the one indicated in these experi- 
ments. 


Competitive interactions between isoleucine and 
valine transamination in Escherichia coli. H. 
EpwiN UMBARGER AND Boris MAGASANIK (in- 
troduced by J. Howarp MUELLER). Dept. of 
Bacteriology and Immunology, Harvard Med. 
School, Boston, Mass. 

In growth experiments with isoleucine and va- 
line requiring mutants and the wild-strain (K-12) 
of Escherichia coli, a competitive antagonism be- 
tween valine and isoleucine has been demon- 
strated (J. Biol. Chem. 189: 277, 287, 1950). These 
studies revealed that the immediate precursors of 
valine and isoleucine were the corresponding 
a-keto acids and that a similar antagonism oc- 
curred between these precursors. The final step 
in the biosynthesis of the amino acids has been 
demonstrated with dried cells as a transamination 
in which glutamic acid served as amino donor and 
pyridoxal phosphate as coenzyme. Using filter 
paper chromatography for the quantitative deter- 
mination of keto acids in mixtures (Abstracts, Am. 
Chem. Soc., 119th meeting, April 3, 1951, 18%), it 
has also been possible to study the reverse reac- 
tions using valine and isoleucine as amino donors. 
The apparent dissociation constants of the en- 
zyme complex with coenzyme, amino donor, and 
amino acceptor were determined and found in 
each case to be different for the two systems. The 
isoleucine-a ketoglutarate transamination was the 
more rapid reaction. When both amino acids were 
present and undergoing transamination simul- 
taneously, a competitive antagonism was observed 
in which the valine-e ketoglutarate transamina- 
tion was strongly inhibited by isoleucine. Valine, 
which inhibits the growth of strain K-12 in the 
absence of isoleucine, had very little inhibitory 
effect on isoleucine-a-ketoglutarate transamina- 
tion. These and other observations will be dis- 
cussed as examples of the non-hormonal regulation 
of biosynthesis and growth in bacteria (Davis. J. 
Clin. Inv., 29: 808, 1950). 


Time course of lipid labeling following single in- 
jections of C'4 acetate. J. T. Van Bruaacen,* C. 
K. Ciaycoms,* T. T. Hutcnens* anp E. §8. 
West. Dept. of Biochemistry, Univ. of Oregon 
Med. School, Portland. 

The time course of C}* incorporation into lipid 
has been studied by determining specific and total 
activities in fatty acid and cholesterol fractions 
of liver, skin, carcass, gut and brain plus spinal 
cord from pairs of rats sacrificed at 15, 30, 60, 90 
and 120 minutes after an intraperitoneal injection 
of carboxyl labeled acetate. Respiratory CO, col- 
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lection and assay indicate that the tracer was 
metabolically available to all groups. The 0 time 
and 7-minute groups were studied similarly but 
without CO; collections. Low, but significant, C!4 
incorporation into lipid was found in the 0 time 
rats. The percentage of tracer incorporated into 
fatty acid and cholesterol by the 7-minute animals 
was only slightly less than the 15-minute incorpo- 
ration figure. The percentage incorporation into 
fatty acid and cholesterol fractions at 30, 60, 90 
and 120 minutes were variable but showed no gen- 
eral increase or decrease, the averages of these 
values being only slightly higher than the 15- 
minute incorporation figures. The data indicate 
an early rapid rate of fatty acid and cholesterol 
labeling which brings the lipid C4 incorporation 
to a plateau within 15-30 minutes after injection 
of the tracer. We have obtained no evidence for a 
rapidly metabolizing liver fatty acid fraction such 
as has been reported in mice by Hevesy, Ruyssen 
and Beekmans (Experientia 7, 144-6, 1951). 


Study of zz vitro action of aureomycin on oxidative 
phosphorylation in animal tissues. J. C. Van 
Meter,* A. Spectror,* J. J. OLESON AND J. H. 
Wiuurams.* Lederle Labs. Div., American Cy- 
anamid Co., Pearl River, N.Y. 

In a preliminary report (Science 113: 273, 1951) 
from this laboratory, aureomycin was shown to 
strongly inhibit respiration in rat liver homo- 
genates. These results are at variance to those of 
Loomis (Science 111: 474, 1950) who found only 
inhibition of phosphorylation but not of oxida- 
tion. We have found that not only the respiration 
of homogenates is inhibited by aureomycin but 
also that of washed rat liver mitochondria. Using 
the suspending medium of Kielly and Kielly (J. 
Biol. Chem. 191: 485, 1951) it was found that aureo- 
mycin had only the effect reported by Loomis. 
However if adenosine triphosphate (Schwarz) was 
substituted for adenylic acid, the inhibitory effect 
of aureomycin on oxidation appeared. Reduction 
of the inorganic phosphate to 30 micromoles and 
below per flask accentuates this effect. Further 
investigation of the relationship of aureomycin to 
ATP on this effect is in progress. 


Competitive inhibition of uricase by xanthine; an 
assay for xanthine oxidase activity in the pres- 
ence of uricase by the im vitro production of 
uric acid. Joun F. Van Pitsum (introduced by 
SHERMAN R. Dickman). Dept. of Biochemistry, 
Univ. of Utah, College of Medicine, Salt Lake 
City, and Dept. Biochemistry, Univ. of New York, 
College of Medicine, Brooklyn. 

Incubation of rat liver homogenate with rela- 
tively large amounts of sodium xanthine resulted 
in an easily measurable production of uric acid. 
Brown’s colorimetric method was used. Because 





302 


rat liver contains a high uricase activity, the 
urate production was a result of either 1) an in- 
hibition of the uricase by the xanthine or 2) by 
the inability of the uricase to destroy all of the 
urate formed by the xanthine oxidase. The first 
explanation was substantiated. An incubation sys- 
tem was devised that contained sufficient sodium 
xanthine to inhibit the uricase present, but which 
would not inhibit the xanthine oxidase itself. One 
ml. of a 10% liver homogenate (in phosphate 
buffer pH 7.4) was mixed with 6 ml. of aqueous 
mono sodium xanthine (containing 7 mg/ml.) and 
3 ml. of water and incubated one hour at 37°C. 
The amount of uric acid in the system before and 
after incubation was determined. The uric acid 
production by liver tissue from both normal and 
protein depleted rats agreed with the oxygen up- 
take as measured by the Axelrod and Elvehjem 
manometric method. The inhibition of a purified 
preparation of uricase by xanthine was overcome 
or reversed by increasing the concentration of 
urate in the system. A Lineweaver-Burke plot of 
V/V: vs (1) indicated the inhibition is competi- 
tive. 


Growth requirements of Paramecium aurelia, var. 
4, stock 51.7 (s) in a medium free of other living 
organisms. W. J. VAN WAGTENDONK, C. A. 
MILLER,* AND R. L. Conner.* Dept. of Zoology, 
Indiana Univ., Bloomington, Ind. 

A medium for the pure culture of Paramecium 
aurelia (sensitives) which supports 2-3 fissions per 
day has been developed. Its principal components 
are: 1) a salt solution (NaCl, 150 mg.; KCl, 25 
mg.; CaCl.-2H,O, 25 mg.; MgSO,-7HO, 50 mg.; 
K:,HPO,, 100 mg.; Fe(NH,)2(SO4)2-620, 5 mg.; 
water, 1 1.); 2) a mixture of water-soluble vitamins 
(thiamin, 5 y; riboflavin, 2.5 y; niacin, 18 7; Ca- 
pantothenate, 5 7; pyridoxine, 5 7; pyridoxal, 2.5 
7’; pyridoxamine, 2.5 y; folic acid, 2.5 y; biotin, 
1.25 y; choline, 5 y; final concentration/ml); 3) 
the non-dialyzable fraction of an autoclaved and 
filtered yeast autolyzate, prepared from air-dried 
fresh bakers’ yeast (final concentration 0.75 mg/ 
ml.); 4) the non-dialyzable fraction of proteose 
peptone (final concentration 7.0 mg/ml.); 5) a 
growth factor for Paramecium aurelia obtained 
from lemon juice. The components 3, 4, and 5 are 
essential. No growth occurs when component 2 is 
omitted from the medium, but the essentiality 
and the minimal amount of each of the constitu- 
ents have not yet been established. The factor ob- 
tained from lemon juice is heat and acid stable 
and is slowly destroyed by autoclaving at px 11. 
The factor is soluble in ether, benzene, ethanol, 
butanol and amyl alcohol. The factor is widely 
distributed in plant material, but its presence in 
animal tissues could not be demonstrated. The 
factor cannot be replaced by a-lipoic acid. 
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Conjugated corticoids. ELEANoR H. VeEwninc. 
McGill Univ. Clin., Royal Victoria Hosp., Mont. 
real, Canada. 

A comparison of results obtained by chemical 
and biological assays of urinary corticoids re- 
leased from conjugation by acid and 8 glucuroni- 
dase hydrolysis has been made. By the chemical 
method, 10-20 times greater amounts of formalde- 
hydogenic steroids can be obtained after hydrol- 
ysis with 6 glucuronidase than by extraction of 
the urine at pm. The biological assay shows only 
an increase of 2-4 times the activity. The conju- 
gated corticoids that can be extracted from the 
chloroform extract with sodium bicarbonate also 
show activity. Values obtained on normal indi- 
viduals, patients with Addison’s disease, adrenal 
tumour and liver disease will be presented. 


Metabolism of fetal tissues iv vitro. CLAupE A. 
VitLEE. Depts. of Biological Chemistry and Ob- 
stetrics, Harvard Med. School, Boston, Mass. 
Tissue slices, prepared from fetuses and pla- 

centas obtained at therapeutic interruptions of 

pregnancy, were incubated in Warburg vessels in 

a Ringer-phosphate medium containing C"-la- 

beled glucose, pyruvate, acetate, oxalacetate or 

glycerol. Oxygen uptake, substrate utilization, 
and glycogen, carbon dioxide and lactate produc- 

tion were measured. Twenty fetuses, aged 9-23 

weeks, were used. By the 8th week of development, 

fetal tissues are well differentiated biochemically 
and show the patterns of carbohydrate metabo- 
lism characteristic of corresponding adult tissues: 
liver has a high glycolytic rate, brain has the 
highest rate of glucose utilization and the lowest 
rate of pyruvate utilization of the 6 tissues stud- 
ied. Heart has the highest rate of pyruvate utili- 
zation and lactate production. Brain metabolizes 
pyruvate to CO, but uses acetate only slowly; in 
contrast, liver metabolizes acetate at least as well 
as pyruvate. Oxalacetate is decarboxylated rap- 
idly by all tissues and the presence of unlabeled 
oxalacetate decreases the amount of radiopyru- 
vate metabolized to CO2. It was possible to ob- 
serve the development of the enzyme, glucose-6- 
phosphatase: it appears at 11 weeks in liver and 
at 16 weeks in kidney. The placenta has strong 
glucose-6-phosphatase activity early in develop- 
ment but this gradually decreases and is com- 
pletely absent at term. Thus it appears that before 

12 weeks the placenta acts as a ‘liver’ to store gly- 

cogen and regulate the fetal blood glucose level, 

and that this ability is lost when the fetal liver 
becomes active. 


Phosphorylation coupled to the photochemical re- 
duction of DPN by spinach grana. Wo tr VIS#- 
nrac (introduced by S. Ocuoa). Dept. of Phar- 
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macology, New York Univ. College of Medicine, 

New York City. 

As previously reported (Nature 167: 768, 1951) 
illuminated grana from spinach chloroplasts cata- 
lyze the reaction TPN (or DPN) + H:0 aN ., 
TPNH, (or DPNH2) + 3 Oc. The above reaction 
has been coupled to the reductive carboxylation 
of pyruvate and a-ketogutarate to malate and iso- 
citrate, the reduction of pyruvate to lactate, the 
reductive condensation of 3-phosphoglycerate to 
fructose diphosphate, and other biochemical re- 
ductions (J. Biol. Chem., in press). These reac- 
tions may participate in photosynthesis. ATP is 
a stoichiometric reactant in the reduction of 3- 
phosphoglycerate and the question arises how the 
high-energy bond of ATP is generated in photo- 
synthesis. Lehninger’s demonstration that the 
oxidation of DPNH, by liver mitochondria gen- 
erates high-energy phosphate (J. Biol. Chem., 
190: 345, 1951) suggested the following experi- 
ments: Grana from spinach leaves were incubated 
aerobically with DPN, rat liver mitochrondria, 
ATP, and P#Of7 in the light and in the dark. 
After 15 minutes the ATP was separated by ion 
exchange chromatography and the radioactivity 
of its labile phosphate groups determined both 
directly and after transferring to glucose with 
hexokinase and myokinase. About 3 times more 
radiophosphate was incorporated in ATP in the 
light than in the dark. These results suggest that 
no special photochemical mechanism need be pos- 
tulated for the formation of high-energy phos- 
phate in photosynthesis; phosphorylation may 
occur through coupling with the oxidation of 
photochemically reduced pyridine nucleotides. 
Bonner (Proc. Nat. Acad. Sci., in press) recently 
found that plant mitochrondria also carry out ox- 
idative phosphorylation. 


Bioautographic studies on the Lactobacillus bul- 
garicus factors. JAMES C. Vituccr,* Brian L. 
HutcHinas AND JAMES H. Wiuutams.* Lederle 
Labs. Div., American Cyanamid Co., Pearl River, 
N.Y. 

Bioautographic studies showed that an uni- 
dentified growth factor(s) (designated LBF) re- 
quired by several strains of Lactobacillus bulgaricus 
exists in a number of chromatographically dis- 
tinct forms in natural materials (C. L. Lona, and 
W.L. Winuras, J. Bact. 61: 195, 1951). The iden- 
tity of the fastest moving natural form of LBF in 
an A. gossypii concentrate with a synthetic ma- 
terial (Pantethine) was postulated on the basis 
of similar biological activity and chromatographic 
behavior (E. E. SNeut etal., J. Am. Chem. Soc. 72: 
5349, 1950). In all chromatographic investigations 
on LBF, water-saturated n-butanol was the mo- 
bile phase used almost exclusively. Recently, 
however, the dissimilarity of Pantethine and the 
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fastest moving form contained in a purified B. 
subtilus concentrate was demonstrated by the use 
of several different solvent systems in chroma- 
tographic studies (J. C. Viruccr et al., Arch. 
Biochem., in press). The use of these alternate 
solvent systems (butanol, ethyl acetate, amy] al- 
cohol and chloroform-pet. ether—9:1) in chroma- 
tographic studies of different source materials 
of LBF revealed the following: 1) Employing bu- 
tanol as the mobile phase, Pantethine has the 
same Rf value as the fast moving form contained 
in purified concentrates prepared from B. subtilus, 
B. megatherium and A. gossypii and one of the 
forms resulting from intestinal phosphatase treat- 
ment of coenzyme A. 2) Use of the alternate sys- 
tems demonstrated that Pantethine is non-iden- 
tical with any of the natural fast moving forms. 
3) Intestinal phosphatase treated CoA contains 
forms not identical with Pantethine or any of the 
natural forms studied. 


Enzymatic degradation products of ribonucleic 
acid. ELLiotr VoLKIN* AND WALpo E. Coun. 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

The 5’ nucleotides of ribonucleic acids (RNA), 
previously isolated in small amounts from in- 
testinal phosphatase digests (CoHN AND VOLKIN, 
Nature 167: 483, 1951) have now been recovered in 
about 60% yield with the use of purified snake 
venom diesterase. The remainder is accounted for 
as purine nucleosides and pyrimidine diphos- 
phates in approximately equivalent amounts. The 
latter have been characterized as the 2’, 5’ and/or 
3’, 5’ diphosphates of cytidine and uridine. Since 
the same RNA’s hydrolyzed with alkali yield 
exclusively 2’ and/or 3’ nucleotides, the major 
internucleotide link is considered to be 2’, 5’ 
and/or 3’, 5’. The next question, with respect to 
the structure of RNA, is that of sequence of 
nucleotides and the structure of branch points. 
An excellent system for such a study is the pan- 
creatic ribonuclease digest, where the limit re- 
action products consist in a large variety of 
polynucleotides in addition to 70% of the pyri- 
midines as b nucleotides. It has been found possible 
to fractionate such a mixture by ion-exchange. 
The purified polynucleotide products are then 
characterized by analysis with the above-men- 
tioned enzymes, together with others of different 
specificities, e.g. Schmidt’s prostatic phosphatase, 
which hydrolyzes only end-group phosphoryl 
groups, and the spleen nuclease of Maver and 
Greco (J. Biol. Chem. 181: 861, 1949), which we 
find to liberate only b nucleotides (and a guanylic) 
from intact RNA. From analyses of this type, an 
attempt can be made to reassemble the degrada- 
tion products into a structure representative of 
intact RNA. 





304 


Enzymatic splitting and synthesis of glutathione 
(GSH). Heinrich WarEtscu, Paut J. Fopor* 
AND ALEX MiILiER.* N. Y. State Psychiatric 
Inst. and Dept. of Biochemistry, Columbia Univ., 
New York City. 

In continuation of the study of the biological 
role of glutamine, the action of the amide in 
activating the enzymatic removal of the glutamic 
acid portion of GSH as measured by the Sullivan 
reaction was investigated. Glutamine was the 
most potent activator of a partially inactivated 
enzyme preparation from kidney; y-ethylgluta- 
mate was slightly less active than glutamine, 
while various amino acids showed a minimal 
effect. The amide configuration is, therefore, not 
essential for the activation of the enzyme system. 
The activation of the hydrolysis of GSH by glu- 
tamine and other amino acids is interpreted as the 
transfer of the glutamic acid radical of GSH to 
glutamine or other amino acids with the formation 
of the corresponding y-glutamylpeptides. The 
residual activity of the non-activated enzyme is 
probably caused by a transfer of the y-carboxyl 
group of the GSH-glutamic acid to its own 
a-amino group with the formation of pyrrolidon 
carboxylic acid. y-Glutamylglycine or y-glutamy]- 
glutamic acid inhibited strongly the glutamine 
activated hydrolysis of GSH while a-glutamyl- 
glutamate was inactive. On the basis of this and 


additional experimental evidence, it appears that 
the amino acid-activated enzymatic removal of 
the glutamic acid portion of GSH is a reversible 
process and that the incubation of y-glutamyl- 
peptides with cysteinylglycine leads to the re- 
synthesis of GSH by an exchange reaction. 


Electrophoresis of soluble cytochromes. W. W. 
Wainio, BERTRAM EICHEL* AND S. J. CoOPER- 
STEIN.* Bureau of Biological Research, Rutgers 
Univ., New Brunswick, N. J.and Dept. Anatomy, 
Western Reserve Univ. School of Medicine, Cleve- 
land, Ohio. 

Preparation 0-4, made by high-speed centrif- 
ugation following the addition of 4% of sodium 
desoxycholate to an insoluble heart muscle prepa- 
ration (J. Biol. Chem. 173: 145, 1948), has been 
subjected to electrophoretic analysis. Three prom- 
inent boundaries are noted at 100 minutes (pH 
7.28, T'/2 = 0.1) The components migrate toward 
the cathode at 4.0, 11.3, and 21.2 X 10- cm? volts! 
sec!, respectively. Cytochrome oxidase is tenta- 
tively identified as being a part of the fastest 
moving component comprising 15% of the protein 
and cytochrome c as being a part of the slowest 
moving component comprising 25% of the protein. 


Citrovorum factor deficiency in rats and influence 
of antibiotics on growth. Harry A. WaIsMAN, 
JOAQUIN CravioTo-M.* anp Henry G. Pon- 
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CHER.* Dept. of Pediatrics, Univ. of Illinois 

College of Medicine, Chicago. 

The ability of small amounts of citrovorum 
factor to counteract the ‘folic acid’ deficiency 
induced by aminopterin has suggested that the 
folic acid antagonists are in all probability citro- 
vorum factor antagonists as well. More folic acid 
than citrovorum factor is necessary to counteract 
known quantities of the antagonist. Aureomycin 
was able to overcome folic acid and/or citrovorum 
factor deficiency induced by aminopterin. The 
mode of action is presumed to be that the anti- 
biotic alters the flora so that favorable bacteria 
either are encouraged to synthesize more of this 
factor or that deleterious bacteria are prevented 
from utilizing this substance for their own growth. 
Further data have been obtained on the role of 
other antibiotics in the folic acid and/or citro- 
vorum factor deficiencies when these latter sub- 
stances were either omitted from the diet or. when 
the antagonists were used. It has been found that 
penicillin, dihydrostreptomycin, chloromycetin, 
and terramycin, unlike aureomycin, have been 
ineffective in counteracting the aminopterin-in- 
duced deficiency. In the presence of a diet ade- 
quate in all factors except folic acid, aureomycin 
was able to give increased growth above that 
obtained when citrovorum factor was added. 
The ability of other antibiotics tostimulate growth 
on a folic acid deficient diet has been investigated 
to determine whether the action of all antibiotics 
is uniform. The role of these substances in stimu- 
lating growth beyond that expected on a diet 
complete in all known vitamins suggests that 
additional growth factors are made available to 
the host by the intestinal bacteria. 


Iodopsin. GrorGE Wap, Paut K. Brown* AND 
Patricia H. Smitu.* Biological Lab., Harvard 
Univ., Cambridge, Mass. 

The first photosensitive pigment of cone vision, 
iodopsin, was extracted in 1937 from chicken 
retinas, together with rhodopsin from the rods 
(Wald). The absorption spectrum of rhodopsin is 
maximal at 500 my, that of iodopsin further to the 
red at 562 my. For this reason the spectral sen- 
sitivity of the eye shifts toward the red as one 
goes from dim to bright light, from rod to cone 
vision. For this reason also iodopsin bleaches in 
red light, leaving rhodopsin unaltered. Its bleach- 
ing, like that of rhodopsin, yields as products 
retinene, (cf. Bliss) and a specific protein. Since 
chicken retinas contain retinene reductase, the 
enzyme which with cozymase reduces retinene to 
vitamin A, this reduction presumably occurs in 
cones as in rods. The carotenoids of the rhodopsin 
and iodopsin systems are therefore identical; only 
the proteins are different. The cone protein cad 
be called photopsin, to distinguish it from the 
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scotopsins of the rods. From bleached chicken 
retinas a colorless mixture of scotopsin and 
photopsin can be extracted. When this is incubated 
in the dark with retinene, it synthesizes a mixture 
of rhodopsin and iodopsin. Iodopsin, however, 
forms much faster than rhodopsin, probably ac- 
counting for the fact that dark adaptation is much 
more rapid in cones than rods. To synthesize 
iodopsin requires a specific cis-isomer of retinene, 
the same as is needed to synthesize rhodopsin. 
The bleaching of iodopsin, however, like rhodop- 
sin, yields an inactive isomer, apparently all-trans 
retinene. For cone vision to continue, therefore, 
the retinene or vitamin A released from iodopsin 
must be isomerized, or the active cis-isomer of 
vitamin A must be continuously supplied from 
the circulation. (This research was supported in 
part by the Medical Sciences Division of the 
Office of Naval Research). 


Changes in rat tissue water and chloride content 
following a thermal burn. James M. WaLKeER, 
Marie T. Barnes, Morton GiassMAN, AVIS 
R. WALKER (introduced by Harry M. Vars). 
Harrison Dept. of Surgical Research, Schools of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
Tissues of male white rats (Wistar strain) were 

analyzed for water and chloride content. Rats 

were scalded under ether anesthesia, producing 
back burns comprising 32% of body area, as 
described by McCarthy. Four groups, of 10 rats 
each, were studied; normal-unburned controls; 
burned-untreated rats; burned rats, infused with 

10% of body weight of 1.4% sodium chloride; 

burned rats, infused intravenously with like 

amounts of 0.88% polyvinylpyrrolidone in 0.9% 

sodium chloride. Water content of burned skin 

‘and the underlying muscle increases, as antici- 

pated. Significant increase in water was also 

found in adrenal glands, liver and kidney. Chloride 
content of tissues changed to a greater extent than 
water content. Changes were more marked in 
burned-treated animals than in burned-untreated. 
Significant chloride increments were found in 
gluteus medius muscle, spleen, gastric cardia and 
pylorus, and in small bowel. Chloride decreased in 
kidney, liver, adrenal gland and lung. Gluteus 
medius muscle and gastric cardia contained more 
chloride following treatment. Gastric pylorus 
showed less increase in chloride, and spleen chlo- 
tide values were normal in treated animals. Lung 
and brain tissue lost chloride, even after treat- 
ment. This study shows that marked changes in 
tissue chloride occur in tissues not directly af- 
fected by the burn, and that shifts in tissue water 
are of insufficient magnitude to account for ob- 

Served changes in tissue chloride content. (This 

work was done under contract number DA-49- 
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007-MD-88 between the University of Pennsyl- 
vania and the Department of the Army.) 


Simultaneous separation and determination of 
purines, pyrimidines and amino acids in hy- 
drolysates of bacterial cells. J. S. Watu,* 
P. W. Witson anno R. H. Burris. Depts. of 
Biochemistry and Bacteriology, Univ. of Wis- 
consin, Madison. 

The ion exchange methods of Cohn (Science 
109: 377, 1949) and Stein and Moore (Cold Spring 
Harbor Symp. Quant. Biol. 14: 179, 1950) have 
been combined and extended to permit the iso- 
lation and determination of amino acids, purines, 
pyrimidines and ammonia from a single column. 
Photosynthetic bacteria which had fixed N» 
were hydrolyzed with acid, and a portion of 
hydrolysate containing 60-120 mg. N was applied 
to a column of Dowex 50, 55 em. x 5.5 em. Frac- 
tions of the HCl eluate were analyzed for amino 
acids with ninhydrin and for purines and pyri- 
midines by observing their absorption at 260 mu. 
Uracil and thymine are resolved and are eluted 
with 1.5 Nn HCl before aspartic acid. Xanthine is 
eluted with 2.5 n HCl between valine and proline, 
and cystosine follows cystine. A shift to 6 N HCl 
after lysine is removed gives better resolution of 
arginine, guanine, phenylalanine and adenine 
(eluted in that order) than does 4 N acid. Uracil, 
thymine, xanthine, cytosine, guanine and adenine 
found in hydrolysates of Chlorobacterium sp. and 
Chromatium sp., were identified by their position 
of elution, absorption spectra and by paper chro- 
matography. The amino acids accounted for 
90.8%, and purines and pyrimidines for 6.2% of 
the total N of the hydrolysate of Chlorobacterium 
cells. The distribution of N“ in amino acids, pur- 
ines and pyrimidines will be discussed. 


Pyruvate and acetate metabolism in bakers’ yeast. 
Cun H. Wana,* Ricuarp C. Tuomas,* RoBERT 
F. Lasse,* Bert E. CuHRIsTENSEN,* AND 
VERNON H.‘CuHELDELIN. Dept. of Chemistry, 
Oregon State College, Corvallis. 

Studies in this laboratory have aimed at the 
comparative behavior of acetate and pyruvate as 
precursors of amino acids in yeast. CH;C'*OOH 
and CH;C'OCOOH were administered as sole 
carbon sources to Fleischmann’s bakers’ yeast 
that had been previously grown in malt extract 
and glucose. Acetate was utilized (aerobically) 
about one third as rapidly as pyruvate, under 
either aerobic or anaerobic conditions. The har- 
vested yeast samples were hydrolyzed, and the 
amino acids isolated by ion exchange resins. To 
date, aspartic acid, glutamic acid, tyrosine, ar- 
ginine, histidine and lysine have been isolated 
from 3 yeast samples. Preliminary degradation of 
these amino acids revealed that whereas from 
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CH;C“OOH the activity in aspartic and glutamic 
acids was located exclusively in the carboxyl 
groups, with CH;C'*OCOOH as substrate, 54% 
of the radioactivity was located at the amino 
carbon of aspartic acid. Forty-five per cent of 
the glutamic acid activity was found in the 
middle 3 carbons. In tyrosine from pyruvate, the 
carboxyl and alpha carbons contained 7% and 
34%, respectively, of the total activity, compared 
to 40% for the carboxyl and 16% for the alpha 
carbon in acetate tyrosine. The results from 
acetate yeast were in good agreement with those 
reported by Ehrensvird and co-workers, and 
suggested a C.-C, condensation for the formation 
of C, acids. From pyruvate, a C;-C; condensa- 
tion, such as the Wood-Werkman or ‘malic’ type, 
apparently operated to a major extent. 


Lipoproteins of cellular nuclei. TUNG-YvuE Wana,* 
M. JosepH CarRveR,* Rospert H. RamseEy,* 
ARNOLD J. FunckEes* anp Lioyp E. Tuomas. 
Dept. of Biochemistry, Univ. of Missouri, 
Columbia. 

Proteins, insoluble in water or neutral salt 
solutions, but soluble in alkaline solutions, have 
heen found in whole tissues and in cellular nuclei 
by various workers. These proteins precipitate at 
about pH 6 when their alkaline solutions are 
acidified. In studying proteins of this nature, we 
have found that they contain firmly bound lipids, 
which are removable by hot alcohol, but not by 
ether. The lipo-protein complex of the nuclei of 
rat liver, calf liver, ox spleen and chicken eryth- 
rocytes was found to contain, in each case, 
approximately 10% lipid (which gives positive 
tests for phospolipid and cholesterol) and pre- 
liminary work indicates that, in: the case of rat 
liver nuclei, the complex contains about 0.8% 
calcium. The purified lipoprotein fractions of rat 
liver nuclei and calf liver nuclei each have only 
one component as determined by electrophoresis 
and that of calf thymus nuclei has two com- 
ponents. As a rough approximation, the lipo- 
protein of rat liver nuclei and calf liver nuclei 
constitutes, in each case, 20-30% of the total dry 
weight of the nuclei. (The dry weight used for this 
calculation is the weight of nuclei isolated by a 
modified Behrens method. The lipoprotein is 
about 50% of the dry weight of nuclei prepared 
by the Dounce method.) 


Modified 1-stage prothrombin method controlling 
thromboplastin and other variables. ARNOLD G. 
WaRE AND RosBert STRAGNELL.* Depts. of Bio- 
chemistry and Medicine, Univ. of Southern Cali- 
fornia School of Medicine and Lab. Div., Los An- 
geles County Hosp., Los Angeles. 

An aliquot of prothrombin-free beef plasma has 
been used to control accessory clotting factors in 

a modified 1-stage prothrombin method which 
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employs 1-10 dilution of the test plasma to im- 
prove accuracy and to eliminate the effects of 
inhibitors. Variability in thromboplastin re- 
activity has been controlled with dried-stable 
prothrombin standards. Reconstitution of weighed 
aliquots of the dried standards permits rapid 
evaluation of thromboplastin preparations yield- 
ing an approximate linear relationship between 
the logarithms of prothrombin concentration and 
time. Freshly drawn plasmas may develop an 
apparent increase in prothrombin which occasion- 
ally rises to 200% of the original level during a 
3- to 5-hour period at room temperature. These 
changes in prothrombin activity have been pre- 
vented by using a special anticoagulant consisting 
of a mixture of oxalate and heparin. The concen- 
tration of the latter is adjusted so that it has no 
clot inhibiting effect when the test plasma is 
diluted. Using this anticoagulant, the whole 
plasma appears to maintain constant activity for 
many hours at ordinary temperatures even when 
allowed to remain in contact with cellular ele- 
ments. The test is primarily a measure of pro- 
thrombin but also is affected significantly by the 
stable accelerator(s) present in serum (SPCA, 
convertin, factor 7). Since the coumarin anti- 
coagulants appear to depress the serum acceler- 
ator precursor in addition to prothrombin the 
test is theoretically (and practically in our hands) 
ideal for control of coumarin therapy. 


Rate of appearance of dietary cholesterol in blood. 
IRviING WARNER (introduced by R. Gorpon 
Goutp). Rush Dept. of Biochemistry, Presby- 
terian Hosp., and Dept. of Biological Chemistry, 
Univ. of Illinois College of Medicine, Chicago. 
Dogs, rabbits and terminal patients were fed 

single, small doses of C14-labeled cholesterol and 

the specific activity of free and total blood choles- 
terol followed for several weeks. The approximate 
dosage in the human was 2.2 mg/kg. body weight 
and the specific activity was about 0.25 micro- 
curies/mg. It was given to humans and dogs 
dissolved in vegetable oil with added _ phos- 
pholipids and to rabbits in amorphous form sus- 
pended in water. The maximum specific activity 
values of both free and esterified cholesterol in 
blood were reached by humans in about 2 days, 
by dogs in 1-1.5 days and by rabbits in 5-6 days. 
Biggs and Kritchevsky (Circ. 4: 34, 1951) found 2 
days for a normal rabbit fed labeled cholesterol 
dissolved in vegetable oil; this difference may be 
due to slower absorption of the amorphous choles- 
terol. In both humans and dogs free blood choles- 
terol had a higher specific activity than esterified 
during the first 3 days, whereas in rabbits, esteri- 
fied was higher than free as previously reported by 

Biggs and Kritchevsky. Half-turnover times 48 

determined from the linear portions of the log 
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specific activity vs. time plots were 8 days for 
humans, and about 11-12 days for both rabbits 
and dogs. 


Effect of 2-aminofluorene on the utilization of S* 
DL-methionine. A. W. WasE,* J. B. ALLISON 
AND J. F. MiGutarEse.* Bureau of Biological 
Research, New Brunswick, N. J. 

These experiments involved both in vitro and 
in vivo studies of the uptake of S®* pL-methionine 
by the livers of rats. Livers from normal rats 
were sliced and perfused in buffered salt solution 
containing S*® pu-methionine. The system was 
incubated at 37°C for 2 hours. Similar systems 
were used including 2-aminofluorene at various 
concentrations, with and without riboflavin. The 
2-aminofluorene inhibited the uptake of methio- 
nine by the liver slices. Riboflavin alone had no 
effect upon the uptake but at proper concentra- 
tions this vitamin prevented the inhibition of the 
carcinogen. Adult male Wistar rats were fed 
0.03% of 2-aminofluorene in the diet for 56 days. 
At the’‘end of this experimental period each animal 
was given 3 mg. 8 pu-methionine intraperi- 
toneally. The uptake and disappearance rates of 
$*> pL-methionine in the livers were more rapid 
in the rats fed carcinogen than in the controls. 
Previous studies had demonstrated that 2-amino- 
fluorene depleted certain protein stores of the 
animal. Depletion of liver proteins in general 
increased the rate of uptake of S*5 pLt-methionine 
markedly when this uptake was calculated in 
terms of liver nitrogen. 


Photoéxidation of chymotrypsin in presence of 
methylene blue. Leorpotp Wert anp A. R. 
Bucuert.* Eastern Regional Research Lab., Phil- 
adelphia, Pa. 

The photodxidation of crystalline chymotrypsin 
mediated by visible light in the presence of traces 
of methylene blue was investigated. The changes 
brought about by this procedure in amino acid 
composition and physical properties of the enzyme 
were correlated with its catalytic activities. The 
photodxidation of the enzyme at pH 7.4 produced 
4 parallel decrease in both proteinase and esterase 
activities, reaching complete inactivation at 4 
mole of Ox-uptake per mole of enzyme. At this 
point only 1 mole of histidine out of the total of 
2, and 2.4 mole of tryptophan out of the total of 
6 were photodxidized, while no changes in tyro- 
sine, methionine and cystine contents could be 
observed within the enzyme molecule. No changes 
in solubility and viscosity occurred during the 
pPhotodxidation of the enzyme, thus indicating 
the absence of denaturation during the reaction. 
In the light of these observations the possible role 
of histidine or tryptophan or both of these amino 
acids in enzymatic activity has been considered. 
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Controlled photoéxidation of 6-lactoglobulin prior 
to hydrolysis with chymotrypsin reduced the 
available peptide bonds for this enzyme. 


Metabolic block in minced snail tissues. EuGENE 
C. WernBac# (introduced by Lestie HELLER- 
MAN). Natl. Inst. of Health, Bethesda, Md. 
During a study, in connection with the program 

on the action of molluscacides, of the inter- 

mediary metabolism of the schistosome-trans- 
mitting snail, Australorbis glabratus, it was ob- 
served that minced tissues of this invertebrate 
produce significant quantities of pyruvic acid 
proportional to the time of aerobic incubation. 

Intact, living snails did not excrete pyruvic acid 

nor did pyruvate accumulate in their tissues. 

This indicated efficient utilization. Evidence that 

pyruvate removal in the intact organism is via a 

mechanism suggestive of the Krebs cycle was ob- 

tained with experiments employing aqueous, forti- 
fied homogenates; activity was found for cyto- 
chrome oxidase, fumarase, malic and succinic 
dehydrogenases. The addition of ATP, DPN, and 
cocarboxylase to the minced tissues did not 
expedite removal of pyruvate. The metabolic block 
is not due to loss, during the mincing process, of 
electron carriers: large amounts of added cyto- 
chrome-c and methylene blue increased rather than 
decreased the formation of pyruvic acid. Fluoro- 
acetate, transaconitate and malonate had little 
effect on the endogenous respiration and keto acid 
formation by the mince, while iodoacetamide 
markedly suppressed both. Presumably, the ter- 
minal oxidation process was disrupted while gly- 
colytic breakdown in its aerobic phase was un- 
impaired or stimulated. Incubation of the mince 
under anerobic conditions was accompanied by 
the increased formation of lacetate and nonap- 
pearance of free pyruvate. Experiments employ- 
ing a variety of media indicated that the meta- 
bolic block is independent of ionic strength, 
inorganic ions, and pH (over the range studied). 


Metabolism of tartaric acid. THEo J. WeIss AND 
Paut M. Rvuorr (introduced by Dan A. 
RicHert). Dept. of Chemistry, Syracuse Univ., 
Syracuse, N.Y. 

The metabolic pathway for the transformation 
of tartaric acid by Aspergillus niger was studied 
using the paper chromatographic technique of 
Lugg and Overell (Australian J. Sci. Res. 1A: 
98, 1948). The culture medium consisted of 1% 
tartaric acid plus inorganic salts in distilled 
water. Phosphorylation of p-tartaric acid was 
apparent since a phosphotartaric acid was found 
in the medium and in the washed mycelium. A 
search was made for other intermediates. L- 
and meso-tartaric acids were apparently inert, 
since they neither supported growth alone, nor 
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inhibited it when glucose was added to the 
medium. Growth in the presence of pu-tartaric 
acid was compared with the growth when p- 
tartaric acid was used alone. Trans-epoxysuccinic 
acid, found by Sakaguchi (Chem. Abstr. 33: 7339, 
1939) in Monilia formosa and Penicillium vini- 
ferum, did not support the growth of A. niger, 
although it is readily hydrolyzed to tartaric acid 
in boiling water. It was also found to inhibit 
growth when added to a glucose medium. p- 
tartaric acid did not affect this inhibition. The 
effect of the cis-epoxysuccinic acid is similar. 
A. niger converts dihydroxymaleic acid to both 
tartaric acid and phosphotartaric acid. No evi- 
dence of tartaric acid or phosphotartaric acid was 
found, however, when the cultures were grown on 
glucose, succinic acid or fumaric acid. 


Metabolism of ethanolamine. ARTHUR WEISSBACH 
introduced by Epcar G. Mriuumr, JR.). Dept. 
of Biochemistry, Columbia Univ., New York 
City. 

In an effort to determine the nature of the 
intermediates involved in the conversion of the 
a-carbon of glycine to l-carbon units (cf. WEIss- 
BACH AND SpRINSON, Federation Proc., 10: 268, 
1951) it was thought desirable to investigate the 
metabolism of ethanolamine labeled in both car- 
bon atoms (C“H,OH-C'*H,NH:2). Following the 
administration of this compound to a pigeon the 
isolated uric acid contained most of the C' in 
carbon 4 and C* in carbon 5. Since carbons 4 and 
5 are derived from glycine it would appear that 
C8H,OH-C'“H,NH:2 was converted to C'4H.NH2- 
COOH and did not give rise to a 1-carbon unit. 
Similar labeling was found in urinary hippuric 
acid following feeding of the labeled ethanol- 
amine to rats. A reasonable sequence of reactions 
for this conversion would be: ethanolamine — 
glycolaldehyde — glycolic acid — glyoxylic acid 
— glycine. In this scheme some of the inter- 
mediates may occur as. phosphorylated de- 
rivatives. The oxidation of ethanolamine to glycine 
establishes a cycle of reactions for the oxidation 
of glycine and serine to CO: without mediation of 
the tricarboxylic acid cycle: glycine — serine —> 
ethanolamine + CO: — glycine. 


Crystalline disaccharide from hyaluronic acid. 
BERNARD WEISSMANN (introduced by Karu 
MeyER). Dept. of Medicine, Columbia Univ. 
College of Physicians and Surgeons, and Edward 
Daniels Faulkner Arthritis Clinic of Presby- 
terian Hosp., New York City. 

In a recent communication (Rapport, WEIss- 
MANN, LINKER AND Meyer, Nature 168: 996, 
1951), the isolation of a crystalline glucuronido- 
glucosamine, ‘hyalobiuronic acid’, from hyalu- 
ronic acid was reported. Work on this disaccharide 
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has been continued. Among the more important 
derivatives which have been prepared are a crys- 
talline heptaacetyl methyl ester and a crystalline 
N-acetyl derivative. The former is a compound 
well suited for characterization purposes, and the 
latter makes available a model for comparison 
with the products of enzymatic degradation of 
hyaluronic acid. From quantitative paper chro- 
matography, it appears that the testicular hy- 
aluronidase digest of hyaluronic acid (from which 
hyalobiuronic acid is derived by mineral acid 
hydrolysis) is composed of a family of oligosac- 
charides of graded molecular weights, all higher 
than that of the N-acetyl derivative now pre- 
pared. The significance of the results of this in- 
vestigation with respect to the structure of the 
disaccharide and the nature of the products of 
enzymatic degradation of hyaluronic acid will be 
discussed. (This work was supported by grants 
from the U. 8. Public Health Service and from 
the Helen Hay Whitney Foundation.) 


Assay for intrinsic factor in patients with per- 
nicious anemia in remission given radioactive 
vitamin B,,. A. D. Weicu, V. Scuarr,* R. W. 
HEINLE AND G. C. Meacuam.* Depts. of Pharma- 
cology and Medicine, Western Reserve Univ. School 
of Medicine, Cleveland, Ohio. 

Orally administered vitamin Biz produces little 
or no hematopoietic effect in patients with per- 
nicious anemia unless intrinsic factor is admin- 
istered simultaneously. The presence of materials 
with vitamin By:-activity, presumably formed by 
bacteria in the intestine, has precluded the de- 
termination in the feces of unlabeled ingested 
vitamin. Studies with cyanocobalamin-Co" 
(Merck & Co.), the gamma radiation of which can 
be measured in the presence of feces by scintilla- 
tion counting, have shown that patients with 
pernicious anemia in remission, given oral doses 
of only 0.5 ug. (0.03 ue.) of the radioactive vita- 
min, excrete 70-95% of the cobalt in the feces. 
When gastric juice or concentrates of hog stomach 
are administered simultaneously with the vita- 
min, the amount of cobalt excreted is reduced to 
5-30% of that ingested. A typical patient given 
3 doses of radioactive vitamin Biz (0.5 ug.) orally, 
without intrinsic factor, eliminated 70, 95 and 
95%, respectively, of the cobalt; concurrent ad- 
ministration of 10 mg. of a hog stomach fraction 
reduced the elimination to 25% and a greater 
effect was not produced by a dose of 100 mg. 
The findings in all patients suggest that intrinsic 
factor is involved in the removal of the vitamin 
from the gastrointestinal contents and form the 
basis of a technique for assay of intrinsic factor 
fractions. The methods are simple and relatively 
rapid as compared with the classical assay pro- 
cedure requiring prolonged clinical and hemato- 
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logic observations in seriously ill, untreated pa- 
tients. 


Coagulation changes in isolated venous segments 
in the dog. STaNroRD WEsSLER, (introduced 
by BENJAMIN ALEXANDER). Yamins Research 
Lab., Beth Israel Hosp., and Dept. of Medicine, 
Harvard Med. School, Boston, Mass. 

Isolated blood-filled venous segments were pre- 
pared in 35 dogs. In these isolated segments, con- 
taining 1-2 cc. of blood, grossly visible clots rarely 
appeared within 60 minutes but always formed 
within 120 minutes. In 6 dogs the prothrombin 
concentration of the blood in multiple isolated 
segments was determined at intervals ranging 
from 2 minutes to 9 hours after isolation of the 
segment. By the two-stage method prothrombin 
concentration remained unchanged for 4 hours 
despite evident deposition of a clot. Thereafter, 
prothrombin dropped slowly, but did not dis- 
appear completely in 9 hours. The slow rate of 
platelet disappearance and the one-stage pro- 
thrombin values, which paralleled the two-stage 
results, confirmed the marked deceleration of 
clotting afforded by endothelial tissue. It is 
evident that coagulation changes occur far more 
slowly in blood in contact with the endothelial 
lined surface of isolated venous segments than in 
other lined vessels currently employed in various 
in vitro technics. It should be emphasized that 
under the conditions of these experiments the 
blood is completely stagnant and the vascular 
segment entirely cut off from the circulation. 
The use of this approach may facilitate study of 
the earliest phases of the coagulation sequence. 


Selective uptake of Ag!"! by pure or mixed fibrous 
tumors. Harotp D. West aNnp ALFronso P. 
Jounson.* Dept. of Biochemistry, Meharry Med. 
College, Nashville, Tenn. 

Radioative silver, a pure beta-emitter, ad- 
ministered as soluble nitrate has been shown to 
accumulate in infected areas (Am. J. Roentgenol. 
& Rad. Therapy 64: 831, 1950; J. Lab. & Clin. 
Med. 34: 1376, 1949). Further study has shown 
that selective Ag"! uptake is observed also in 
fibrous or mixed rat tumors. Five tenths ml. of a 
standard AgNO; solution was injected into a 
hind leg muscle of albino rats with spontaneous 
tumors including 9 fibromas, 4 gastric carcinomas, 
2 fibroadenomas and 6 albino rats with trans- 
plantable liver cell carcinomas. After 72 hours the 
animals were sacrificed, hearts, lungs, livers, 
kidneys, leg muscles and tumors were subjected 
toa wet ashing procedure (Am. J. Roentgenol. & 
Rad. Therapy 64: 831, 1950) and the silver isolated 
48 chloride. One ml. samples of Ag! solution 
carried through the ashing process simultaneously 
gave Ag"IC] to serve as a control. Specific activi- 
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ties averaged: hearts 15, lungs 54, livers 335, 
kidneys 68, muscle of the leg injected 1884, muscle 
of opposite leg 733 c/m for the whole tissue. 
Activities for fibromas averaged 7111, gastric 
carcinomas 257, fibroadenomas 7466, transplant- 
able liver cell carcinoma 24. Average activity of 
control samples was 28994 c/m. Thus, uptake by 
fibromas and fibroadenomas was several hundred 
times higher than uptake of any normal tissue. 
It is concluded that use of Ag!!! may provide a 
diagnostic method for detection of deep lying 
tumors of certain types and eventually, also a 
therapeutic method for internal irradiation of 
tumor cells. 


Laboratory synthesis of some.mercapturic acids 
and biological acetylation of the intermediate 
cysteines. Harotp D. West AND GHARBHARAN 
R. Matuura.* Dept. of Biochemistry, Meharry 
Med. College, Nashville, Tenn. 

Certain problems related to the metabolism of 
diphenyl] in the animal body made it desirable to 
undertake a study of the laboratory synthesis and 
biological acetylation of a number of aryl-sub- 
stituted cysteins. Phenyl- (J. Biol. Chem. 151: 
211, 1943), p-fluorophenyl- (J. Biol. Chem. 152: 
599, 1944), p-bromophenyl- (J. Biol. Chem. 122: 
333, 1937-38), benzyl- (J. Biol. Chem. 122: 133, 
1937-38; 138: 369, 1941) and p-chlorophenyl-t- 
cysteine (J. Biol. Chem. 193: 133, 1951) have been 
shown to be acetylated in the animal body. Of the 
substituted benzene derivatives so far studied 
only the para isomer is known to undergo bio- 
logical acetylation to give the corresponding 
mercapturic acid. Some of the ortho- and meta- 
substituted aryl-cysteines have now been syn- 
thesized in the laboratory and fed to albino rats 
(Wistar strain) to discover if the position of the 
substituent influences its acetylation in vivo. 
In addition the synthesis of some aryl-cysteines 
with substituents other than halogens in the 
benzene ring has been studied in a similar manner. 
The fate of these substances in the animal body, 
details of the synthetic work and physical con- 
stants of the new compounds will be presented. 
(This work was supported in part by research 
grant C-1524 from the National Cancer Institute.) 


‘ Azorubin-binding capacity of serum albumin of 


rats subjected to tourniquet shock and CCl,- 

poisoning. ULRicH WESTPHAL, Ropert DEAR- 

MOND, STANLEY G. PRIEST AND JOHN F. StTets 

(introduced by H. JENSEN). Army Med. Re- 

search Lab., Fort Knox, Ky. 

A chromatographic method was used in de- 
termining the azorubin-binding capacity (ABC) 
of serum albumin. This capacity is considered 
characteristic of the ability of a protein to com- 
bine with anions. The free azorubin is separated 
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from that bound to albumin by adsorption on 
anionotropic aluminum oxide. Evidently the other 
serum proteins do not interfere with the combin- 
ing of azorubin and albumin in this test. It was 
previously found that the ABC values of serum 
albumin are decreased in certain pathological 
cases (Proc. Soc. Exper. Biol. & Med. 76: 838, 
1951). In the present studies, employing rats, the 
ABC values of serum albumin was lowered in 
animals subjected to tourniquet shock. Sub- 
normal ABC values of the serum albumin were 
also observed in rats after treatment with carbon 
tetrachloride. In model experiments using crys- 
talline human serum albumin (Cutter) it was 
found that addition of small amounts of anions 
(fatty and other acids) will decrease the ABC; 
2.5 molecules of lauric acid/molecule albumin 
lowered the ABC by 45%; 1 molecule of acid/2 
molecules of albumin still gave a definite lowering. 
It is suggested that a decreased ABC of serum 
albumin, observed under certain conditions, is 
caused by a firm binding of anions to the albumin 
and thus occupying the sites at which other 
anions as azorubin could combine. Results of 
dialysis experiments and electrophoretic mobili- 
ties are in accordance with this hypothesis. 


Utilization of D-valine for growth by the rat. 
Juuius Waite, Witiiam S. Fones* AND 
Hersert A. Soper. Natl. Cancer Inst., Natl. 
Inst. of Health, U. S. Public Health Service, 
Federal Security Agency, Bethesda, Md. 

We have previously shown that p-valine is 
glycogenic in rats. Furthermore, a-ketoisovaleric 
acid is capable of supporting growth in rats on a 
valine free diet (J. Biol. Chem. 186: 641, 1950). 
These data indicate that p-valine may be available 
via inversion for protein synthesis and might 
therefore be able to support growth or maintain 
young rats. Previous reports (Rose, Physiol. 
Reviews 18: 109, 1938) have indicated that p- 
valine does not support growth. Ten Osborne- 
Mendel rats weighing 110-112 gm. were fed a 
valine-free synthetic diet for 28 days, after which 
time the animals weighed 60-72 grams. Each 
animal then received 120 mg. of p-valine for 6 
days. The average weight gain was 1 gm/day. 
Removal of p-valine from the diet resulted in an 
average loss of 1.2 gm/day. Addition of 120 mg. 
of t-valine daily resulted in an average weight 
increase of 1.9 gm/day. Two other valine-de- 
ficient rats (72 and 77 gm.) were given 120 mg. of 
p-valine by stomach tube (C“ atom % excess 
9.65, |a]> = —27.5) for 3 days. The animals were 
sacrificed 72 hours later, livers removed, homo- 
genized and dialized 18 hours against running tap 
water to remove free amino acids. The non- 
dializable fraction from each liver was hydrolyzed 
and valine isolated by ion exchange chromatog- 
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raphy. The valine isolated had an [a]> = +27° 
and 0.41 C8 atom per cent excess. 


Action of insulin on oxidation of glucose and 
other foods. ARNE N. Wick AND Dovuauas R. 
Drury.* Scripps Metabolic Clinic, La Jolla, and 
Univ. of Southern California, Los Angeles. 

If maximum insulin effect is induced in evis- 
cerated animals the oxidation of glucose is greatly 
increased. At the same time, there is a reciprocal 
reduction in oxidation of other substances which 
were previously the source of energy. In this the 
result of specific inhibitions to particular metab- 
olites brought about by insulin or is it an auto- 
matic adjustment resulting from the active ac- 
celeration of glucose oxidation? We have studied 
this question in eviscerated, nephrectomized rab- 
bits by administering glucose and other fuels 
simultaneously to the animals while they were 
under maximum insulin action. The carbon of the 
glucose was labeled so that its rate of oxidation 
could be determined by following the activity of 
the COz produced by the animal. We have founJ 
that beta-hydroxybutyrate will depress the rate 
of glucose oxidation induced by insulin. Lactate, 
acetate and propionate will also do this to a 
limited degree. We are studying the inverse of this 
finding by administering the other substances in 
the labeled form and determining whether or not 
the addition of insulin will depress their oxi- 
dation. This is being done with the aim of de- 
termining whether the suppression by insulin of 
the oxidation of non-glucose fuels is a general one 
or whether there are specific individual exceptions. 


Manometric and spectrophotometric studies on 
cytochrome-b. Cart WIDMER, JR.* AND ELMER 
Srotz. Dept. of Biochemistry, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, 
SS 
Oxidation of succinate using partially purified 

preparations of succinic dehydrogenase, cyto- 

chrome b, cytochrome oxidase and purified cyto- 
chrome c has been demonstrated using the War- 
burg apparatus. All components of the system 
except cytochrome b were in excess. No reaction 
occurred in the absence of cytochrome b. Cyto- 
chrome b has been found non-autodxidizable. 

The amount of cytochrome b hematin was esti- 

mated spectrophotometrically (« = 2.64 X 10‘ 

for the reduced band at 561 my). Under these 

conditions 1080 moles of cytochrome b iron were 
oxidized per minute at 3.4 X 10-’m cytochrome } 
hematin (phosphate buffer, 0.05 m, pu 7.4). In- 
crease in optical density at 550 mp and 561 mp 
was taken as evidence for the reduction of cyto- 
chrome c and cytochrome b respectively. Mano- 
metric experiments were made to parallel these 
whenever possible. DPN was shown incapable of 
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reducing cytochrome b either directly, through 
diaphorase, or through DPN-cytochrome c re- 
ductase. Xanthine dehydrogenase was found to 
catalyze the reduction of cytochrome c but not of 
cytochrome b by hypoxanthine. The napthoquin- 
one, SN5949, (2 mg/liter) did not inhibit succinic 
dehydrogenase or the cytochrome oxidase system, 
but completely inhibited the succinoxidase system 
at a cytochrome b hematin concentration of 6.6 
X 10-* m. This compound blocked the reduction 
of cytochrome c by reduced cytochrome b. Anti- 
mycin, although not entirely specific in its action, 
appeared to have its greatest effect on succinic 
dehydrogenase. As little as 1.3 ug/ml. completely 
inhibits oxygen uptake by the reconstructed suc- 
cinoxidase system. 


Conversion of hypoxanthine to inosinic acid by 
pigeon liver enzymes. WiLL1AM J. W1ILLIAMs* 
AND JOHN M. Bucnuanan. Dept. of Physiological 
Chemistry, School of Medicine, Univ. of Penn- 
sylvania, Philadelphia. 

Pigeon liver extract contains a soluble enzyme 
system which catalyzes the conversion of radio- 
active hypoxanthine to inosinic acid in the pres- 
ence of ribose-5-phosphate and adenosine tri- 
phosphate (ATP). This system consists of at 
least two enzymes which may be separated by 
precipitating the protein between 0-15% ethanol 
(Fraction I) and 20-45% ethanol (Fraction II). 
Fraction II contains considerable nucleosidase 
activity and may be replaced in the enzyme sys- 
tem studied by the rat liver nucleoside phos- 
phorylase preparation of Kalckar. We have no 
further evidence at present as to whether the 
nucleoside phosphorylase or some other enzyme 
in this unpurified fraction is responsible for the 
activity. Radioactive inosine is not converted to 
inosinic acid in significant quantities unless both 
Fraction I and ‘nucleoside phosphorylase frac- 
tion’ are present. Further, when incubated with 
these two fractions and ATP, radioactive hy- 
poxanthine in the presence of unlabeled inosine 
is converted to radioactive inosinic acid to about 
twice the extent that radioactive inosine is con- 
verted to radioactive inosinic acid when un- 
labeled hypoxanthine is present. Radioactive ino- 
sine or radioactive hypoxanthine alone are both 
converted to inosinic acid to about the same 
extent in the presence of ribose-5-phosphate 
ATP, Fraction I, and ‘nucleoside phosphorylase 
fraction.’ These results indicate that inosine is 
hot an intermediate in the conversion of hypox- 
anthine to inosinic acid, but that hypoxanthine 
and some derivative of a ribose phosphate ester 
react directly to give inosinic acid. The nucleo- 
side phosphorylase fraction is involved in this 
reaction. 
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Structure of pepsin. Martin B. WILLIAMSON AND 
JoHuN M. PassMANN (introduced by Henry H. 
Buu). Dept. of Biochemistry, School of Medi- 
cine, Loyola Univ., Chicago, Ill. 

As part of a study on the structure of pepsin, 
the basic design of this enzyme has been char- 
acterized. Using Sanger’s technique of labelling 
with 2,4-dinitrofluorobenzene, the terminal free 
amino group of pepsin was identified. The re- 
sulting dinitrophenyl (DNP) peptides and amino 
acid were not readily separable on buffered silica 
gel columns. However, the DNP-peptides and 
-amino acid could be identified by paper chromatog- 
raphy, with the proper solvent systems. An 
ether extract of hydrolyzed DNP-pepsin yielded 
10 DNP-compounds. Nine of these were found to 
be DNP- peptides or -derivatives, while only one 
was identified as a DNP-amino acid. The Rg 
of this DNP-amino acid was identical with that 
of DNP-leucine and DNP-isoleucine. It was found 
that the terminal amino acid in pepsin is leucine. 
The elution of the DNP-compounds from the 
paper and the determination of the optical density 
of the eluate indicated that only one equivalent 
of terminal free amino group was present per 
mole of pepsin. Oxidation of the two cystine 
residues in pepsin and DNP-pepsin was carried 
out with performic acid. It was expected that 
more than one peptide might be identifiable, if 
the disulfide bonds serve as a bridge between 
individual peptide chains. Two peptides were 
identified by chromatography, in each case. It 
seems probable that the pepsin molecule consists 
of two peptides, one of which, a straight chain, 
has leucine at the terminal free amino end, the 
other being cyclic. (This work was supported by 
a grant from the Research Corp.) 


Fractionation of formaldehydeogenic substances 
in urine extracts. HILDEGARD WILSON (intro- 
duced by Istpor GREENWALD). Dept. of Chem- 
istry, New York Univ. College of Medicine, 
New York City. 

The high and erratic titres of neutral formalde- 
hydeogenic substances (NFS) in urines treated 
with 8-glucuronidase (8G) suggested studies to 
test the assumption that these represent the true 
corticosteroid (CS) content. Urines were extracted 
at pH 5.0 with CHCL; to remove the free steroids 
(I), then re-extracted after treatment with BG(II), 
and finally at pH 1.0 in continuous ether extrac- 
tors (III). Assays on each extract before and 
after benzene-water partition showed that II 
had much the highest titre, and that most NFS 
passed into the water extracts. These were there- 
fore chromatographed on paper according to Bur- 
ton et al. (J. Biol. Chem. 193: 769, 1951) and the 
C2103, C2104 and C2,0; strips eluted and assayed. 
Eluates of I and III gave titres comparable to the 
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material applied. Only a small fraction of the 
original high NFS of II was recovered, suggesting 
that much of it did not represent CS compounds. 
In an effort to separate CS glucuronides from this 
interfering NFS, urines at pH 1.0 were contin- 
uously extracted with ether. The extracted con- 
jugates were treated with 8G and re-extracted. 
Very litle NFS was found either in this fraction 
or among the free steroids. Treatment of the 
residual urine with BG yielded much more NFS 
both in crude fractions and eluates of papergrams. 
Although certain steroid glucuronides are known 
to be subject to continuous ether extraction, 
most 8G hydrolyzable CS conjugates apparently 
were not removed. Detailed data will be pre- 
sented, and their significance discussed. 


Mechanism of hydrolysis by acetylcholinesterase. 
Irwin B. WILson (introduced by Davin Nacu- 
MANSOHN), Dept. of Neurology, College of Phy- 
sicians and Surgeons, Columbia Univ., New York 
City. 

Previous studies have revealed the existence 
of two sites in the molecule of acetylcholines- 
terase: 1) an anionic site which binds and orients 
cationic molecules; 2) an esteratic site forming 
a covalent bond with the electrophillic carbon of 
the carbonyl group. A mechanism of hydrolysis 
has been proposed on the basis of these findings. 
Further studies have yielded more detailed in- 
formation about the forces of interaction of small 
molecules, inhibitors and substrates, with acetyl- 
cholinesterase. The significance of the degree of 
alkylation of the amino group and tie importance 
of the electrophillic character of the acyl carbon 
atom will be discussed. The relative importance 
of kinetic and equilibrium terms in the Michaelis- 
Menten constant and the effect of structure upon 
the inhibition by excess substrate will be con- 
sidered. 


Association of thyroxine with plasma proteins. 
RicHarp J. WINZLER AND S. R. Norrica.* 
Dept. of Biochemistry and Nutrition, Univ. of 
Southern California and School of Medicine, 
Los Angeles. 

It has been established that the ‘protein-bound 
iodine’ of serum is largely thyroxine which can 
readily be extracted with butanol. It is not known, 
however, whether thyroxine is associated with 
specific proteins, although some evidence exists 
that the PBI is primarily associated with a pro- 
tein of the albumin fraction. This problem has 
been approached using zonal electrophoreis on 
filter paper to separate the plasma proteins of 
hyperthyroid patients given therapeutic amounts 
of radioactive iodide. One tenth milliliter samples 
of serum from patients given 7-20 millicuries of 
I's! 24-72 hours previously were subjected to 
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paper electrophoresis. In addition to small 
amounts of radioiodide which migrated faster than 
the plasma proteins, radioactivity was largely 
confined to two areas, a major one somewhat 
slower than albumin and a minor one with the 
mobility of alpha-2-globulin. The radioactivity 
was readily extracted from the paper with butyl 
alcohol and was shown, by paper chromatog. 
raphy, to be thyroxine. Euthyroid patients given 
radioactive iodide for heart conditions showed a 
similar distribution of radioactivity, but at a 
much reduced level. Two thyroidectomized pa- 
tients given 100 millicuries of I'*! in treatment of 
metastatic thyroid cancer had appreciable pro- 
tein-bound radioactivity which was associated 
entirely with the alpha-2-globulin peak. The re- 
sults of these experiments suggest that plasma 
thyroxine is loosely associated with one or per- 
haps two specific proteins, the major one having, 
on filter paper, an electrophoretic mobility slightly 
less than albumin. 


Basal metabolic changes due to surgical removal 
of aortic paraganglia in the guinea pig. Ozro 
B. WisweELu (introduced by Ernest Besr- 
STECHER). Dept. of Anatomy, Univ. of Texas, 
Dental Branch, Houston. 

Thirty guinea pigs of each sex were subjected to 
basal metabolic evaluation to determine the aver- 
age normal basal metabolic rate. Twenty animals 
of each sex were subjected to operative pro- 
cedures under ether anesthesia during which the 
aortic paraganglia were extirpated. In the male 
operative group there was a postoperative BMR 
increase for 15 days reaching 15% above the pre- 
operative average normal male BMR. The group 
average normal BMR was reached again on the 
28th day but continued downward until the ex- 
periment was terminated on the 90th postoper- 
ative day at which time the BMR was evaluated 
as being 19% below the average preoperative 
male group normal BMR. The female group of 
guinea pigs reached their highest postoperative 
level of 2.5% above the preoperative average 
group normal BMR on the 10th day and the de- 
cline was then so rapid that the preoperative 
female average was reached by the 16th post- 
operative day. Continuing the BMR evaluation 
for the period of the experiment a final point of 
13% below the average normal BMR for the group 
was reached. Unoperated and mock operated 
controls were continually evaluated. Animals sub- 
jected to this extirpative procedure changed their 
oxygen intake in relation to their body weight. 
The data indicate that aortic paraganglia are 
important physiologically due to the apparent 
change in the BMR upon extirpation. 


Mechanism of action of dinitrophenol. Rosert F. 
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WitteR AND EtHet Newcoms.* Dept. of Bio- 
chemistry, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

In order to investigate the theory that dini- 
trophenol is an activator of phosphatases, the 
effects of dinitrophenol on the rates of hydrolysis 
of various phosphate compounds by particulate 
fractions of rat liver were determined by measure- 
ment of the rates of liberation of orthophosphate 
under anaerobic conditions. Dinitrophenol in- 
creased the rates of hydrolysis of ATP, ADP and 
pyrophosphate in fresh washed particles but not 
in frozen or acetone-dried particles or fresh mito- 
chondria prepared in hypertonic sucrose-isotonic 
potassium chloride, indicating that dinitrophenol 
may activate ‘phosphatases’ present in fresh 
washed particles. In both washed particles and 
mitochondria, dinitrophenol prevented the oxi- 
dation of fatty acids and the maintenance of the 
ATP level by malate oxidation without influenc- 
ing the rate of oxidation of malate. In the presence 
of dinitrophenol, aerobic conditions did not affect 
the hydrolysis of ATP but inhibited that of pyro- 
phosphate. Dinitrophenol had no effect on the 
pyrophatases of rat erythrocytes and yeast or on 
the phosphocreatine or phosphopyruvate trans- 
phosphorylases of rabbit muscle. Studies ‘of the 
effects of incubation with dinitrophenol on the 
ability of washed particles to oxidize sorbate 
showed that dinitrophenol did not cause an ir- 
reversible change in the fatty acid oxidase. Dini- 
trophenol inhibition of sorbate oxidation is not 
due to the low ATP supply since maintenance of 
the ATP level with the phosphocreatine system 
did not overcome dinitrophenol inhibition. Pre- 
vious work from this laboratory indicated that 
acetoacetate formation from pyruvate unlike that 
from sorbate was not inhibited by dinitrophenol. 
Thus dinitrophenol may inhibit fatty acid oxida- 
tion at some stage prior to acetoacetate formation. 


Roles of magnesium chloride and pH in preserva- 
tion of fatty acid oxidase activity of mitochondria 
heated at 30°. Ropert F. Wirrer AnD ETHEL 
Newcoms.* Dept. of Biochemistry, Univ. of 
Rochester School of Medicine and Dentistry, Ro- 
chester, N.Y. 

Some factor or factors present in the reaction 
mixture used to study fatty acid oxidation at 30° 
by rat liver mitochondria appear to prevent a 
loss in fatty acid oxidase activity which occurs 
when mitochondria are heated at 30° for 5 minutes 
in the absence of the reaction mixture. In an 
effort to discover these factors, mitochondria 
were incubated at 30° for 5 minutes in the presence 
of various components of the reaction mixture, 
and the subsequent loss in fatty acid oxidase 
activity was determined. Included in the reaction 
mixture were buffer at pH 8.0, potassium chloride, 
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cytochrome c, magnesium chloride, ATP, phos- 
phate, the model substrate sorbate, and its neces- 
sary activators a-ketoglutarate or malate. 
Incubation of the mitochondria in potassium chlo- 
ride (pH 6.5-6.7) inhibited the oxidation of sorbate, 
malate, and a-ketoglutarate. Incubation at pH 
8.0, the px of the reaction mixture, inhibited only 
the oxidation of sorbate. Incubation at px 8.0 
with phosphate completely inhibited the oxida- 
tion of sorbate, malate, and a-ketoglutarate. 
The addition of magnesium chloride before in- 
cubation prevented the inhibitory effects of in- 
cubation at pH 8.0 in the presence or absence of 
phosphate. Magnesium chloride plus ATP but 
not ATP alone was sometimes more effective than 
magnesium chloride alone in the preservation of 
the ability to oxidize sorbate. These results in- 
dicate that pH and the presence of magnesium 
chloride may play important roles in the stabiliza- 
tion of the fatty acid oxidase. 


Growth of Hemophilus pertussis from ultrasonic 
extracts of L forms. RutrH G. WiITTLER* AND 
Louis PILLEMER. Inst. of Pathology, Western 
Reserve Univ., Cleveland, Ohio. 

A smooth strain of H. pertussis, grown in modi- 
fied Cohen-Wheeler broth containing 1.5% gly- 
cine, transforms to the ut form after 24 hours of 
incubation. Such cultures were subjected to ul- 
trasonic vibrations which disintegrated the formed 
elements. The clear ultrasonic extracts were frac- 
tionated by high speed centrifugation and the 
final supernatants showed no visible forms by 
light microscopy. Nevertheless, under carefully 
controlled conditions, true bacillary cultures of 
H. pertussis have consistently grown out on Bor- 
det-Gengou media from these supernatants. It 
would appear from the evidence at hand that the 
bacteria were produced from t forms resistant to 
ultrasonic treatment or from ‘submicroscopic par- 
ticles.’ 


Fermentation of glucose-3,4-C!4 and glucose-l- 
C4 by Propionibacterium arabinosum. HARLAND 
G. Woop anv Freprick LeAverR.* Dept. of 
Biochemistry, Western Reserve Univ. School of 

Medicine, Cleveland, Ohio. 

It usually has been considered that the propionic 
acid fermentation of glucose occurs by cleavage 
to two C3-compounds and that succinate is formed 
either by CO, fixation or by a condensation in a 
Thunberg or Krebs cycle, and that priopionate is 
formed by direct reduction of a C;-intermediate 
or by decarboxylation of succinate. Accordingly 
glucose-3,4-C'4 would yield carboxyl labeled acids 
and glucose-1-C* unlabeled CO,. From glucose- 
3,4-C'™ the products were labeled as follows: 
CH; (7.5) - CH2(9.2) - COOH (63.4), COOH (47.0) - 
CH:2(17.2) - CH: - COOH, CH;(7.4) - COOH(5.8), 
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CO:(55) and from glucose - 1 - C!4: CH;(14.3) - 
CH,(15.7) - COOH (8.1), COOH(4.5) - CH2(15.5) - 
CH, - COOH, CH;(15.1) - COOH (5.3), CO2(19.8). 
The values in parentheses are specific activities 
in percentage of the specific activities of the 
labeled positions of the substrate. Thus contrary 
to expectations, approximately 8 and 17% of the 
a and 8 positions of the propionate and succinate 
respectively came from the 3,4-carbons of glucose 
and about 20% of the CO was from the 1-position. 
In neither fermentation did the propionate have 
the same tracer pattern as the succinate as would 
be expected if propionate were formed entirely 
from succinate. Gibbs and DeMoss (Federation 
Proc. 10: 189, 1951) with Leuconostoc meseren- 
teroides and labeled glucose showed the following 
occurs: C* —C — C°— C°— C—C — C*O, + 
CH;-C°H,OH + C°OOH-CHOH-CH;. Our re- 
sults differ in that the 1- and 3,4-positions entered 
every position of each product. One possible ex- 
planation is that there is a C; and C; split to 
yield in part a symmetrical C;, e.g. dihydroxy- 
acetone. The randomization in the C; plus that 
in a C,-dicarboxylic acid together with a Ci 
and C; type split could account for the distri- 
bution of tracer. 


Thiocyanate formation from cystine derivatives. 
JoHN L. Woop AND SHIRLEY LUCILLE CooLey.* 
Univ. of Tennessee, Memphis. 

The spontaneous, non-enzymatic formation of 
thiocyanate ion from some possible precursors 
has been investigated. The reaction product of 
cystine and cyanide ion, a-amino-8-thiocyano pro- 
pionic acid, released no thiocyanate ion on stand- 
ing in solution at 37°. Either acetylation or esteri- 
fication of a-amino-8-thiocyano propionic acid 
produce a labilization of the thiocyano group so 
that on incubation thiocyanate ions were liber- 
ated slowly. The N-acetyl ester was much more 
labile. The reaction product of cyanide and oxi- 
dized glutathione produced thiocyanate ion very 
readily. A protein such as egg albumin when 
incubated with cyanide solution released thio- 
cyanate ion. Plasma also produced thiocyanate 
ion on addition of cyanide. The results indicate 
that cystine, when in peptide combination, reacts 
with cyanide to produce thiocyanate ion. 


Amino acid composition and nitrogen metabolism 
of Tetrahymena geleii. CauNna Wu AND JAMES 
F. Hoace (introduced by A. A. CHRISTMAN). 
Dept. of Biological Chemistry, Univ. of Michigan, 
Ann Arbor. 

Two strains of 7. geleii E, one (P) maintained 
in a peptone medium and the other (S) maintained 
in a synthetic medium, were studied. Strain P 
was grown in peptone and in synthetic media to 
obtain cell preparations P-P and P-§; strain S in 
the synthetic media yielded preparation S-S. 
The cell preparations and filtrates of the synthetic 
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medium were analyzed for 18 amino acids (micro- 
biological assay), nucleic acid, ammonia, crea- 
tinine, urea, uric acid and ergothioneine. The 
latter 4 were not found in significant quantity. 
Total amino acid N plus nucleic acid N equalled 
85% of total N for all preparations but S-S had 
twice the nucleic acid content of P-S. The amino 
acid patterns of the cell preparations showed 
definite changes for adaptation to the synthetic 
medium. There was also a net increase of acidic 
components (dicarboxylic amino acids and nucleic 
acid) in S-S. The analyses of the cells and culture 
filtrates completely accounted for the total N of 
the original medium. Thus the only significant 
excretory compounds of N present in the filtrates 
were ammonia, glycine, glutamic acid, alanine, 
aspartic acid and tyrosine. A comparison of the 
minimal growth requirements, total utilization 
and the cellular incorporation of the 11 essential 
amino acids demonstrated that a relatively large 
catabolism of arginine, serine, threonine and 
tryptophan was essential to growth. The total 
utilization of histidine was experimentally in- 
significant but the growth requirement far ex- 
ceeds the cellular incorporation found. For the 
other amino acids, minimal growth requirements 
approximated the cellular incorporations. 


Determination of hippuric acid in normal urine— 
a study in differential extraction. Hs1en Wu 
AND Daisy YEN Wu.* Dept. Biochemistry Med. 
College and School of Dentistry, Univ. of Alabama, 
Birmingham. 

Ether extracts hippuric acid (HA) easily from 
urine, but it extracts also some urea and other N 
compounds (X). If HA is to be determined by 
Kjeldahl method, it is necessary to separate it 
from urea and X. If uniform droplets of ether are 
allowed to pass through an aqueous solution of 
HA, the amount of HA extracted bears a quanti- 
tative relation to the volume of ether. A knowledge 
of this relation can be utilized for the determi- 
nation and identification of HA. With 10 ml. 
normal urine and 1 ml. sat. KHSO, in an extraction 
tube, 400 ml. of ether will extract all the HA but 
only 1/170 of urea and 1/3 of X. If the ether is 
distilled off, the residue dissolved in water and 
re-extracted with 400 ml. ether, HA is again all 
extracted while the amounts of urea and X are 
reduced by the same fractions as before. Five or 
6 re-extractions with a single tube will eliminate 
practically all the urea and X. In an alternative 
and more convenient procedure, the ether after 
passing through the tube containing urine is 
allowed to pass through a series of 3 tubes each 
charged with 10 ml. water and 1 ml. KHS0O.. 
With this arrangement, 600 ml. ether will extract 
all the HA but very small fractions of urea and X, 
and one or two re-extractions will practically 
eliminate all the urea and X. HA extracted from 
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urine and purified as described above can be 
identified by its extraction curve. 


Enzymatic synthesis of glutathione. S. Yanari*, 
J. SNoKE* AND K. Buiocu. Dept. of Biochemistry, 
Univ. of Chicago, Chicago, IIl. 

Freshly prepared extracts of acetone dried 
pigeon liver synthesize glutathione from the 3 
constituent amino acids or from glutamyl] cysteine 
and glycine with the sole addition of ATP as an 
energy source. When such extracts are aged, 
activity is greatly reduced. Restoration of this 
activity requires the addition of both ATP and 
either glycogen, hexosediphosphate, phosphoglyc- 
erate or phosphoenolpyruvate. That the energy 
requirements of this system are met by glycolytic 
reactions which generate high-energy phosphate 
but not by additional ATP is attributable in part 
to ATPase. These findings provide an explanation 
for the earlier claim (Buiocu, Federation Proc. 
10: 163, 1951), now to be revised, that glutathione 
synthesis requires a heat stable co-factor. Ex- 
tracts from various mammalian acetone dried 
livers, previously found to be inactive, synthesize 
glutathione at the same rate as pigeon liver ex- 
tracts provided phosphoglyceric acid is added with 
ATP. Unlike acetone dried pigeon liver, mamma- 
lian livers lack components necessary for adequate 
glycolysis. The enzyme system which catalyzes 
the synthesis of glutathione from glutamylcys- 
teine and glycine has been purified about 100-fold 
by a combination of acid precipitation, ammonium 
sulfate and ethanol fractionation. Such prepara- 
tions contain considerably less ATPase activity 
than the crude extracts and show only a slight 
increase in activity upon addition of phospho- 
glyceric acid and the enzymes necessary to gen- 
erate high-energy phosphate. Purified prepara- 
tions do not synthesize glutathione from the 3 
amino acids. Recombination of various fractions 
obtained during purification failed to reveal the 
presence of more than one enzyme involved in the 
synthesis of glutathione from glutamylcysteine 
and glycine. 


Poly-ribophosphate, an immunologically active 
type-specific substance. STEPHEN ZAMENHOF, 
Grace Lerpy,* Patricia L. FirzGeraup,* Hat- 
TIE EK. ALEXANDER* AND ERWIN CHARGAFF. 
Dept. of Biochemistry and Pediatrics, Columbia 
Univ., New York. 

Experiments on the purification by electro- 
phoresis of the transforming principle of Hemo- 
philus influenzae type b showed the type-specific 
immunologically active substance not to be sepa- 
table from pentose nucleic acid (PNA). The puri- 
fied substance was known to be orcinol-positive 
and to contain phosphorus, but little nitrogen 
(MacPHErson et al., J. Immunol. 52: 207, 1946). 
Comparable preparations have now been found to 
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exhibit no U.V. absorption. Chromatography re- 
vealed ribose as the only sugar. The presence of 
equimolar amounts of organic phosphorus and 
ribose and the absence of secondary phosphoryl 
groups show this substance to be a poly-ribo- 
phosphate (PRP) in which phosphoric acid serves 
as connecting link. PRP is non-reducing; mild 
alkaline or acid hydrolysis produced dialysable 
fragments which were still non-reducing, but 
contained 0.9 mole secondary phosphate. In- 
testinal phosphatase dephosphorylated these 
fragments almost completely, leaving a ribose-con- 
taining, non-reducing residue. The sugar, there- 
fore, did not carry phosphoric acid on carbon t. 
The rates of liberation of inorganic phosphate by 
acid hydrolysis and of color production in the or- 
cinol reaction were identical with those exhibited 
by yeast adenylic acid. The course of production 
of reducing sugars by acids suggested the presence 
of glycosidic linkages. Crystalline ribonuclease 
breaks PRP and destroys its immunological 
activity. A plausible formulation of PRP could 
regard it as consisting of a poly-ribophosphate 
chain, as it exists in PNA; in which the place of 
the purines and pyrimidines is taken by a second 
similar chain, linked to the first in 1-1’ glycosidic 
linkages. 


Spleen DPNase and mechanism of inhibition by 
nicotinamide. LEONARD J. ZATMAN (introduced 
by Srpngy P. Cotowick). McCollum-Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 

Among the tissues examined (ZATMAN AND 
QUASTEL, in preparation), spleen appears to be 
one of the richest sources of the DPNase which 
attacks the nicotinamide-ribose bond (approx. 
10 times as active as brain). Differential centri- 
fugation of a spleen homogenate and washing 
with 0.02m bicarbonate resulted in a 6 times puri- 
fication on a protein basis; attempts to solubilize 
the enzyme were, however, unsuccessful. This 
washed particle preparation split 33 umoles DPN/ 
mg. protein/hour, and was inhibited 50% by 
1.5 X 10-%m nicotinamide. Desamino-DPN was 
split at 25% the rate for DPN, and this reaction 
also was nicotinamide sensitive. Nicotinamide 
mononucleotide was not attacked by the prepa- 
ration whilst the riboside was split at about one- 
fifth the rate for DPN in the phosphate buffered 
medium; in the absence of phosphate, however, 
the riboside was not attacked, indicating the 
presence of a phosphorylase of the type described 
by Rowen and Kornberg (J. Biol. Chem., 193: 
497, 1951). The splitting of DPN does not depend 
on the presence of phosphate. On removal of the 
nicotinamide from an inhibited system by dialysis, 
full enzyme activity is restored. In presence of a 
concentration of nicotinamide giving 50% in- 
hibition of the enzyme, increasing the DPN 
concentration 27-fold had no significant effect; 
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this result indicates that the inhibition by nico- 
tinamide is of a non-competitive type. Further 
experiments using radioactive nicotinamide have 
been carried out, and the results will be discussed 
with respect to the mechanism of nicotinamide 
inhibition. 


Action of cortisone acetate on hemolysis produced 
by the enzymic formation of lysolecithin from 
dimyristoyl lecithin. E. A. ZELLER. Dept. of 
of Biochemistry, Northwestern Univ. Med. School, 
Chicago, Ill. 

The synthesis of phospholipids of proven con- 
figuration and constitution by E. BAER and associ- 
ates makes it possible to study the factors that 
decide which of the two fatty acids will be liber- 
ated from phospholipids by the action of phos- 
pholipase A (for nomenclature see: J. B. SUMNER 
AND K. Myrpdcx, The Enzymes, 1/986 1951). 
L-a-dimyristoyl lecithin was incubated at 37° 
with snake venom and in the presence of phosphate 
buffer pH 7.2, 0.5 mm. CaCle, isotonic NaCl solu- 
tion, and washed human erythrocytes. The process 
was stopped by ice-cold NaCl solution. The re- 
maining unhemolyzed cells spun down and the 
hemoglobin in the supernatant was measured 
spectrophotometrically. Erythrocytes, corre- 
sponding to 0.05 ml. of blood, are hemolyzed 
within 15 minutes by 2 ug. of Naia naia venom; 
Vipera aspis venom has nearly the same activity. 
This process shows the characteristics of phos- 
pholipase A. Therefore, a fatty acid need not 
be unsaturated in order to be split from lecithin 
by this enzyme. The position, a or 8, is more 
likely the decisive factor. When as little as 0.05 
millimolar and less cortisone is added to the 
system, hemolysis is markedly inhibited. Higher 
concentrations of cortisone are less effective. 
This result may be related to the enhancing effect 
of cortisone on hemolysis caused by cobra venom 
in the absence of lecithin. Other forms of hemoly- 
sis are also affected by cortisone. These results 
can be explained by the assumption that this 
steroid is able to fit into strategic positions of the 
lipoid layer of the cell membrane. 


Action of basic antibiotics on bacterial diamine 
oxidase and guanidine deamidinase. E. A. ZEL- 
LER, L. 8. Van OrpDEN,* aNp W. F. Krrcu- 
HEIMER.* Depts. of Biochemistry and Bacteri- 
ology, Northwestern Univ. Med. School, Chicago, 
Til. 

Two enzymes of the amine metabolism are in- 
fluenced by streptomycin: 1) the recently de- 
scribed (Federation Proc. 10: 273, 1951) guanidine 
deamidinase (GD) which liberates urea from 
arcaine. Other guanidines attacked by Myco- 
bacterium smegmatis are agmatine and L-arginine. 
2) Diamine oxydase (DO). Since many other 
antibiotics are bases it was investigated whether 
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the latter attack the same enzymes. The methods 
used were the same as previously described. To 
the suspension of M. smegmatis putrescine was 
added as substrate for DO, agmatine for GD. 
0.01 mm. viomycin, 0.01 mm. neomycin, and 0.1 
mo. hydroxyl-streptomycin almost completely in- 
hibit DO from the beginning of the reaction as 
indicated by the oxygen uptake and the am- 
monia formation. DO of a streptomycin resistant 
strain is nearly as much affected as DO of a strep- 
tomycin sensitive strain by viomycin and neo- 
mycin while DO of the resistant strain is not 
inhibited by hydroxylstreptomycin. 0.01 mm. vio- 
mycin completely blocks GD while the other 
antibiotics, in the above concentrations, are some- 
what less effective. Comparing GD of strepto- 
mycin sensitive and resistant strains similar re- 
sults as with DO were obtained. The behavior of 
the two enzymes toward the antibiotics follows 
closely the reaction of the whole microorganisms. 
One group, including streptomycin, dihydrostrep- 
tomycin, and hydroxylstreptomycin, does not 
act on DO of streptomycin resistant strains, 
while the other group, including streptothricin, 
chloroamphenicol, viomycin, pyocyanine, and neo- 
mycin, does. It takes 4-8 hours to determine to 
which group a new antibiotic belongs. 


Purification of human red cell acetylcholines- 
terase. CHARLES A. ZITTLE, Epwarp 8. DELLA- 
Monica* AND JONATHAN H. Custer.* Eastern 
Regional Research Lab., Philadelphia, Pa. 
Three hundred-fold purification of the acetyl- 

cholinesterase in human red cells has been ob- 
tained by the following procedure. Red cell paste 
is lysed with 6 volumes of water and the pH 
lowered to 6.0 with acetic acid. The cell mem- 
branes, which clump at this px, are permitted to 
settle and are washed 7 times, each time with 13 
volumes of 0.01 m monosodium phosphate. The 
membranes are finally collected in a compact form 
by centrifuging and suspended in ethanolamine 
buffer pH 9.6. This colloidal solution contains 
almost all of the original esterase activity. To 
this solution is added Tween 20 (5%), ammonium 
sulfate (1.03 m), dipotassium phosphate (0.1 ™) 
and toluene (1.7%). After emulsification by shak- 
ing, the mixture is filtered; about 50% of the 
esterase is obtained in soluble form in the filtrate. 
The preparation is freed of salts and is treated 
with Lloyd’s reagent at pH 5.0 and subsequently 
with Ca;(PO,)2 at pH 7.0. Large amounts of non- 
esterase proteins are removed by this procedure. 
This preparation at a 1% protein concentration 
is clear, still contains some hemoglobin and is 300 
times more active per unit of protein than the 
starting material. In electrophoresis on filter 
paper at pH 8.4 the esterase moves toward the 
positive electrode; it has about the same mobility 
as hemoglobin. 
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Nervous system effects of 4-alkoxy-8-(1-piperidy]) 
propiophenones. BENeEpicT E. ABREv, ALICE B. 
RicHARDS* AND GEORGE R. Burcu.* Research 
Dept., Pitman-Moore Co., Indianapolis, Ind. 
Depression of the tremor in the canine tremor 

syndrome has been previously reported for a series 
of alkoxy benzilates (Federation Proc. 10: 275, 
1951). That and other studies demonstrated that 
peripheral atropine action is practically absent, 
but that signs of central atropine effects are con- 
stantly present. Because cardiac arrhythmias and 
block occurred frequently in the therapeutic dose 
range, with the benzilates, these agents were dis- 
carded as potentially useful antitremor drugs. 
The present series includes a group of 4-alkoxy-- 
(l-piperidyl) propiophenones with from 2-8 car- 
bons either branched or in a straight chain. (See 
Ricuarps, A. B. et al., for general pharmacology). 
A maximum in tremor reducing and/or abolishing 
potency is reached in the 4 and 5 carbon substitu- 
tions. (See BunpE, C. A. et al., motion picture, 
for effects of the n-butoxy derivative on the canine 
tremor syndrome.) Evaluation of the mechanism 
of this action in portions of the canine nervous 
system reveals that none of these agents exert 
significant skeletal neuro-muscular depressant ef- 
fects, but all diminish the tibial nerve-tibialis 
anterior muscle flexion reflex with maximum ac- 
tivity appearing as in the tremor syndrome dogs 
with the 4-5 carbon atom substitutions. This 
flexion reflex depression as with that produced by 
mephenesin is antagonized by strychnine. 


Intravenous vs. intra-aortic epinephrine. Ray- 
MoNnD P. An aquist. Med. College of Georgia, 
Augusta. 

Intravenous epinephrine produces a greater 
pressor response than does the same dose adminis- 
tered intra-aortically, in anesthetized, atropinized 
dogs. Intra-aortic injections of epinephrine made 
through a small, radiopaque catheter positioned 
by fluoroscopic observation produced the follow- 
ing comparative pressor responses (intravenous 
= 100): aortic arch 90, thoracic aorta 60, diaphrag- 
matic aorta 30, renal aorta 60, and aortic bifurca- 
tion 40. To determine the distribution pattern of 
the injected epinephrine the following were re- 


corded: the aortic pressure pulse contour (for the 
myocardial action), intestinal activity, renal urine 
flow, and femoral or carotid blood flow. The results 
indicate that the magnitude and character of the 
pressor response are determined by the propor- 
tional amounts of the injected dose delivered to 
the various vascular beds on the first circulation. 
The characteristic type of response of each vascu- 
lar bed, the time of occurrence and the degree of 
myocardial stimulation, and the proportion of the 
dose first circulated through the liver are appar- 
ently the principal factors which determine the 
epinephrine pressor response. 


Some pharmacologic effects of mono-halogen- 
ated tetrahydrothiophene 1,1l-dioxides (sul- 
folanes). Witt1AM M. ALEXANDER,* BENEDICT 
EK. ABrEvu AND H. Expripce Fairu.* Research 
Dept., Pitman-Moore Co., Indianapolis, Ind. 
Three derivatives of tetrahydrothiophene-1,1- 

dioxide in which the substitutions were made in 
the 3 position were found to be respiratory stimu- 
lants. Intravenous LDs0s for white mice in mg/kg. 
were as follows: iodo- 9.3, bromo- 25 and chloro- 
75. In both mice and dogs, the compounds are 
central nervous system stimulants with a toxicity 
pattern resembling that of pentylenetetrazol. 
Employing 4 dogs at each dose level, the drugs 
showed the same order of toxicity as was found for 
the mice. Doses up to 25 mg/kg. for the bromo- 
and the chloro- compounds and up to 5 mg./kg. 
for the iodo-derivative did not alter cardiac rate 
of dogs anesthetized by pentobarbital sodium by 
more than 10% of the control. Blood pressure was 
only slightly depressed at these dose levels, and 
intestinal activity was not significantly affected 
by any of the drugs. Both rate and stroke volume 
of respiration were markedly increased by the 
above doses of the compounds, falling to the con- 
trol level in about 20 minutes. The 3 drugs and 
pentylenetetrazol were compared on a molar basis 
for respiratory stimulating potency in anesthe- 
tized dogs. Using increased minute volume as the 
criterion of potency, the compounds may be ar- 
ranged in the following order of increasing ac- 
tivity : pentylenetetrazol, the chloro-, the bromo-, 
and the iodo- sulfolanes. 
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Effect of drugs on the oxygen consumption of 
virus infected tissue cultures. Jutian L. Am- 
BRUS, Ciara M. AmsBrus, CATHERINA N. SIDERI 
anp J. W. E. Harrisson (introduced by I. T. 
Beck). Dept. of Pharmacology and Biochemistry, 
Philadelphia College of Pharmacy and Science, 
Philadelphia, Pa. 

During chemotherapeutic experiments, it was 
observed that certain compounds which decreased 
virus growth in infected tissues may interfere 
with metabolic processes of the host cells. A 
method has been designed whereby cultures of 
chick embryo tissues and isolated extraembryonic 
membranes can be maintained in the Warburg 
apparatus for several days. By using a suitable 
shaking device, such cultures may be employed 
similarly to roller tube cultures for the propaga- 
tion of viruses. Several species of the latter were 
grown satisfactorily in this way. Oxygen consump- 
tion was registered continuously; carbon dioxide 
production, only at the end of the experimental 
period. Experiments with vaccinia virus will be 
reported. Multiplication of the virus was deter- 
mined by titration in susceptible rabbits. Neuro- 
tropic vaccinia virus (strain WR) did not affect 
the oxygen consumption of the host cells. Thyro- 
globulin increased metabolism of the tissues, but 
did not alter multiplication rate of the virus. Some 
other substances which are claimed to increase 
oxygen consumption of isolated tissues are pres- 
ently under study. The effect of compounds which 
decreased multiplication of the virus could usually 
be related to the toxic effect on the host tissue. 
The use of this method in chemotherapeutic 
studies will be discussed briefly. 


Effect of adrenocorticotrophic hormone on blood 
glucose and insulin hypoglycemia. Sau. B. 
ApPEL,* JosEpH L. Guiuck,* STANLEY REICH- 
MAN,* ALFRED MILLER,* ABRAHAM GOLDMAN,* 
CHARLOTTE SPRINGER,* AusTIN A. SCHLECKER,* 
Mitton B. RosENBLUTH* AND HERBERT S. 
KuprPERMAN. Third (New York Univ.) Med. 
Div., Goldwater Memorial Hosp., and Dept. of 
Therapeutics, New York Univ.-Bellevue Med. 
Center, New York City. 

The influence of intravenous ACTH infusion 
upon fasting blood glucose and hypoglycemic 
response to intravenous insulin was determined 
in patients demonstrating normal glucose and 
insulin tolerance. Eosinophil counts and urinary 
glucose were also followed. ACTH produced a 
significant elevation in the fasting blood glucose. 
Depth of insulin hypoglycemia was significantly 
diminished by adequate doses of ACTH when 
infused for 4 hours prior to the injection of insulin, 
but the duration of insulin hypoglycemia was not 
significantly influenced. It would appear that the 
dosage and duration of ACTH infusion can be 
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correlated with the magnitude of these effects. 
An attempt was made to construct dosage-re- 
sponse curves utilizing the effect of induction of 
hyperglycemia and the inhibition of insulin hypo- 
glycemia by ACTH. The possible use of such 
curves for human bio-assay will be discussed. 


Failure of excess vitamin B,2 in influencing meta- 
bolic and toxic effects of thyroid U.S.P. XIV, 
JoHN DALE ArcHER,* JozE B. Nasu,* Ropert G, 
Brown* AND GeorGcE A. Emerson. Univ. of 
Texas Med. Branch, Galveston. 

Effects of vitamin Biz on viability and growth 
of thyroid- or thyroxin-treated rats deficient in 
this vitamin have been noted by several authors; 
none describes actions of vitamin Biz in modifying 
metabolic effects of large doses of thyroid sub- 
stance in rats on a relatively adequate diet. 
Forty-five young female rats were divided into 3 
groups of ca. the same mean body weights, within 
3%, and maintained on Purina dog chow. Thyroid 
was given intragastrically for 16 days to 2 groups, 
as a suspension of the finely powdered drug, ina 
dose of 450 mg/kg.; one of these groups also re- 
ceived 16 daily doses of 75 ug/kg. of vitamin Bu, 
intraperitoneally. 02 consumption, estimated man- 
ometrically, and body weights were noted during 
the last 8 days of treatment. No significant differ- 
ences in either metabolic rate or weight were noted 


between the 2 groups receiving thyroid, but there 
was a substantially increased metabolic rate and 
a failure of growth in both treated groups as 
compared with the untreated controls. Similar 
results were found with thyroxin. 


Action of veratramine and of sympathomimetic 
amines upon the automaticity of the atrio- 
ventricular node. R. B. Arora,* E. MertmMan* 
AND O. Krayer. Dept. of Pharmacology, Harvard 
Med. School, Boston, Mass. 

In dogs in Dial-urethane anesthesia atrio- 
ventricular (A-V) nodal rhythm was established 
by clamping off the area of the sino-auricular node. 
The electrocardiogram was recorded with a Grass 
ink-writing oscillograph. Heart rate was counted 
and the rhythm ascertained from the electro- 
cardiographic records. Conventional bipolar lead 
II and unipolar pericardial leads were used. 
Veratramine in doses of 0.01-0.1 mg/kg. given 
intravenously decreased the rate of impulse gen- 
eration in the A-V node; temporary cessation of 
the heart beat occurred with the highest doses. 
The effect wore off gradually similar to the action 
of veratramine upon the sino-auricular node 
(Krayer, O. J. Pharmacol. & Exper. Therap. 96: 
422, 1949). Sympathomimetic amines (L-epineph- 
rine, L-nor-epinephrine, isuprel, tuamine) in- 
creased the A-V nodal activity. Very often, how- 
ever, an ectopic pacemaker in the remaining 
atrial tissue was activated by the sympatho- 
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mimetic amines. The increase in A-V nodal ac- 
tivity caused by the sympathomimetic amines 
(as well as the increased activity of the ectopic 
atrial pacemaker) were antagonized by vera- 
tramine. Atropine (1 mg/kg.) did not prevent or 
abolish the action of veratramine upon A-V nodal 
activity. 


Micromethod for the colorimetric determination 
of tetracaine. M. E. AuprsBacu, Davin L. 
Davis AND Francis F. Foupss (introduced by 
M. L. TarnterR). Sterling-Winthrop Research 
Inst., Rensselaer, N. Y. and Dept. of Anesthesia, 
Mercy Hosp., Pittsburgh, Pa. 

A method utilizing bromothymol blue for the 
colorimetric determination of quaternary am- 
monium salts was published by Auerbach (Anal. 
Edit. Eng. Chem. 15: 492, 1943). This method «as 
adapted to the determination of tetracaine. If 
the tetracaine is to be determined in plasma or 
spinal fluid the proteins are precipitated with 5% 
HgCl.. With protein-free tetracaine solutions this 
step can be omitted. The protein-free tetracaine 
solution is buffered to px 6 with a sodium acetate- 
acetic acid buffer. Following the addition of a 
dilute alkaline bromothymol blue solution the 
system is shaken out with a 10:90 ethylene, chlo- 
ride-toluene mixture. The bromothymol blue forms 
a yellow complex salt with tetracaine. This com- 
plex salt is soluble in, and is quantitatively ex- 
tracted by the ethylene chloride-toluene mixture. 
The free dye is practically insoluble in this solvent 
and remains in the water phase. After the solvent 
layer is separated from the water phase by centri- 
fugation the optical density of the tetracaine- 
dye is determined at a wave length of 410 my in a 
photoelectric colorimeter. The relationship be- 
tween the tetracaine concentration and optical 
density follows the Beer-Lambert law. If the 
solvent layer containing the yellow tetracaine- 
dye salt goes over into the NaOH layer where a 
blue color develops. The maximal optical density 
of this color is 615 mz. This reaction also follows 
the Beer-Lambert law. With identical tetracaine 
concentrations the optical density of the blue 
dye is about twice as high as that of the yellow 
tetracaine-dye salt. Samples containing 5—40 ug. 
of tetracaine can be determined with satisfactory 
accuracy. The presence of the hydrolysis products 
of tetracaine do not have any significant effect on 
the color intensity. The method described was 
used successfully for the determination of tetra- 
caine in water, human plasma, and spinal fluid. 


Effect of pre-incubation on the inhibitory effect 
of neostigmine and dimethylcarbamate of (2- 
hydroxy-5-phenylbenzyl) trimethylammonium 
bromide (RO2-683) on the enzymatic hydroly- 
sis of procaine. Manure. Aven, Davin L. 
Davis AND Francis F. Fo.pss (introduced by 
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L. O. Ranpauu). Dept. of Anesthesia, Mercy 
Hosp., and Section on Anesthesiology, Dept. of 
Surgery, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, Pa. 

It was reported by Kisch (Exp. M. Surg. 1: 84, 
1943) that pre-incubation of neostigmine with 
serum increased its inhibitory effect on procaine 
esterase. We also found that the temperature and 
the duration of preincubation greatly influenced 
the inhibitory effect of various stigmine-type 
compounds on the enzymatic hydrolysis of pro- 
caine in plasma. A detailed study of this problem 
was undertaken with 2 of these inhibitors (neo- 
stigmine and RO2-683). Several plasma samples. 
containing neostigmine or RO2-683 in 1:1,000,000, 
1:5,000,000 and 1:20,000,000 dilutions were pre- 
incubated for various lengths of time. At the end 
of the pre-incubation period 0.1 ug/ml. of pro- 
caine was added and the incubation continued for 
10 minutes. To 1 sample in each series no inhibitor 
was added, and to another the inhibitor and 
procaine were added simultaneously. The in- 
hibitory effect observed was expressed as: 


% inhibition = 100 — 


procaine hydrolyzed with inhibitor 





procaine hydrolyzed without inhibitor 


It was found that when the inhibitor and the sub- 
strate were added simultaneously the inhibitory 
effect was much less than when the inhibitor was 
added alone and pre-incubated for various lengths 
of time before the addition of the procaine sub- 
strate. Increasing the duration of the pre-incuba- 
tion tended to increase the inhibitory effect of the 
same inhibitor concentrations. 


Effect of ascorbic acid on oxidation of aromatic 
drugs in the body. Jutius AXxELRop,* BERNARD 
B. BropiE AND SIDNEY UDENFRIEND.* Section 
on Chemical Pharmacology, National Heart In- 
stitute, National Institutes of Health, Public 
Health Service, Federal Security Agency, Bethesda, 
Maryland. 

The finding that a model system containing 
ascorbic acid can bring about drug oxidations 
analogous to those occurring in vivo has led to 
investigation of the possible role of ascorbic acid 
in the metabolism of drugs and other organic 
compounds. The compounds studied were acet- 
anilide, aniline, antipyrine, and theophylline, 
which are metabolized in the body largely through 
hydroxylation. The influence of ascorbic acid on 
the oxidation of these drugs was determined by 
comparing their rates of disappearance from the 
plasma of normal guinea pigs with the rates found 
in guinea pigs depleted of ascorbic acid. The rate 
of oxidation of these drugs was markedly dimin- 
ished in the depleted animals. On repletion with 
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ascorbic acid the oxidative rate was restored to 
normal. Isoascorbic acid could not replace ascorbic 
.acid in restoring the rate of oxidation. On the basis 
of results with tissue slices, it seems that the oxi- 
dation of the above drugs occurs mainly in the liver. 
Liver slices from ascorbic acid depleted guinea 
pigs show a diminished ability to oxidize acet- 
anilide to p-hydroxyacetanilide. These results 
implicate ascorbic acid as a factor in the hydroxy- 
lation of aromatic drugs. 


Effect of tumors on distribution of radioactive 
colchicine. A. Back AND E. J. WALASZEK (intro- 
duced by E. M. K. Geriinea). Dept. of Pharma- 
cology, Univ. of Chicago, Chicago, Ill. 
Colchicine, uniformly labeled with Carbon-14, 

was injected subcutaneously in normal mice and 

was found to have a pattern of distribution show- 
ing the maximum concentration of colchicine in 
spleen and liver. Heart, brain, and blood were 
found to be devoid of any colchicine. Intestines 
and kidney, being the organs of excretion, were 
found to vary greatly in their content of the drug. 

This distribution pattern was changed in the 

tumor-bearing mice. In experiments with different 

types of tumors, Sarcome-180 (C-57 strain), Spin- 
dle cell Sarcoma (hybrid A), transplantable mam- 
mary carcinoma (C3H), and Ehrlich ascites tumor, 

the distribution of colchicine was altered. A 


complete absence of colchicine in the spleen was a 
characteristic effect of tumor implantation. The 
tumors studied all contained a significant quantity 
of colchicine. Preliminary experiments indicate 
that injected lyophillized tumors have the same 
effect on the distribution of colchicine as the 
tumors growing in situ. 


A new blood flow meter. Ira Marx Barasu* 
AND Byron B. Cxiark. Pharmacology Dept., 
Tufts College Med. School, Boston, Mass. 
While assembling equipment for the heart lung 

preparation, the need became apparent for a 

simple blood flow meter containing few moving 

parts and relatively independent of viscosity 
changes. We preferred a meter that would 
instantaneously record mean flow rather than 
unit volume increments. The following principle 
was employed: By equating potential energy of a 
unit volume of fluid at the top of a vessel to 
kinetic energy of a unit volume at an orifice at 
the bottom of the vessel, it becomes evident that 
fluid height is proportional to the square of the 
discharge velocity, mgh = 4 m v?;h = Kv?. Ata 
constant inflow rate, the fluid height increases 
until outflow equals inflow, at which point the 
fluid height remains constant. To construct our 
flow meter, a large siliconed test tube with a small 
hole at the bottom was suspended from a fine 
steel spring. One end of a lever was attached to 
the junction of spring and test tube, the other end 
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adjusted to write on a kymograph. The blood 
flowed into the top of the freely suspended test 
tube and was collected in a funnel below. Since 
fluid height is a linear function of weight and a 
parabolic function of outflow velocity, a per- 
fectly straight calibration line was drawn by 
plotting the vertical pointer height against the 
square of the rate of flow. (Flow)? = K (height), 
Factors influencing sensitivity, accuracy and 
range were studied and calibrations with fluids of 
varying viscosity were compared. The meter is 
accurate to approximately 5% and relatively free 
of viscosity changes. 


An electrical method of assaying the effects of 
drugs on the wound potential of skin. T. C. 
Barnes. Dept. of Pharmacology, Hahnemann 
Med. College and Hosp. of Philadelphia, Philadel- 
phia, Pa. 

The electrical technique devised for determining 
the healing rate of experimental abrasions (Am, 
J. Surg., 69: 82, 1945; 82: 720, 1951) has been con- 
firmed by new clinical data. An ulcer on the ankle 
(7.5 x 5 cm.) had a potential of 60 mv. positive 
(compared with the intact skin on the foot) which 
declined in magnitude as the lesion healed. The 
potential was almost zero 1 month later when the 
patient was discharged from the hospital. A 
wound potential of 40 mv. positive was measured 
on the hand 2 months after burning by an ether 
explosion (an unsatisfactory skin graft had been 
made). Skin wheals produced by allergic reaction 
to rabbit fur were 35 mv. positive. In experimental 
abrasions on the finger tips 0.5% chlorophyll was 
found to produce a decline in the day-to-day 
positive wound potential more rapidly than in 
controls. The loss in wound potential was 
2.43%/hour for chlorophyll and 1.13%/hour in 
controls. Oxidized cellulose U.S.P. prolonged the 
decline in wound potential (showing that the 
electrical method measures epithelization). The 
wound potential was increased 3 mv. by ether and 
by chloroform. The substitution of isotonic KCl, 
CaCl, or MgCl. for NaCl had no immediate effect 
on the wound potential either initially or during 
the healing process. Forty % NaCl (E.K.G. paste) 
produced 3-8 mv. negative. Diluting the isotonic 
KCl or NaCl 3 X with 5% glucose produced a 
4-mv. increase in the positive wound potential 
(reversible). 


Coronary dilating action of L-hydrazino phthala- 
zine (BA-5968) (Apresoline) in the canine heart- 
lung preparation. WALTER BaRrReTtT,* WILLIAM 
Reitze,* A. J. PLUMMER AND F. F. YONKMAN. 
Research Lab., Ciba Pharmaceutical Products, 
Inc., Summit, N. J. 

The coronary dilating properties of Apresoline 

(BA-5968) had been demonstrated in the rabbit 

heart by Gross, Druey and Meier (Experientia 6: 
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19, 1950), but our early attempts to determine 
such properties in the feline heart yielded equivo- 
cal results and hence directed our attention to the 
cardiac effects in the canine heart-lung prepara- 
tion (Federation Proc. 9: 265, 1950). Following the 
studies concerning the gross inotropic effects of 
Apresoline to determine limits of tolerability, we 
examined the influence of this compound on coro- 
nary flow, both on the spontaneously occurring 
flow and on the reduced flow elicited by the ad- 
ministration of Pitressin (as demonstrated by 
Meier, BEIN AND Tripop. In press, Experientia, 
1952). Our results are summarized as follows: 
1) In the dose range of 75 y-1.0 mg. (total. doses in 
approximately 1000-1200 ml. of blood), Apresoline 
evoked a slowly developing but progressive coro- 
nary dilation which persisted for at least 1 hour; 
the duration appeared to be a function of the dose 
employed. 2) A dose of 200 7 of Apresoline antago- 
nized the coronary vasoconstrictive action of 0.1- 
0.2 u of Pitressin. 3) When tested against the 
sustained vasoconstrictive action of a constant 
infusion of Pitressin, Apresoline in a total dose of 
200 y or less evoked marked persistent coronary 
dilation. 4) Apresoline produced a marked potenti- 
ation of the coronary vasodilating action of L- 
epinephrine and nor-epinephrine. In addition, 
potentiation of the positive inotropic action of 
L-epinephrine occurred, although this effect was 
much more transient than inactivation of epi- 
nephrine-enhanced coronary flow. 


Acute and subacute toxicity of ethylene diamine 
tetraacetic acid (EDTA) salts.. Ropert O. 
Bauer, Fiorc R. Ruiito, CHARLES SPOONER 
AND Eart WoopMan (introduced by GrorGEe 
LL. Matson). Dept. of Pharmacology, Boston 
Univ. School of Medicine, Boston, Mass. 
Considerable interest attaches to abstraction 

of metals from biologic systems by EDTA insofar 

as specificity can be obtained. Calcium ‘disodium 

EDTA (CaEDT) should remove lead and certain 

other metals from the body with formation of 

lead disodium EDTA (PbEDT). Toxicity data 
are needed not only for CaEDT but for Phb>EDT 
formed in vivo. Acute toxicity determinations with 

CaEDT is rendered difficult by solubility rela- 

tions. The i.p. LDso’s in mice, rats and rabbits 

exceeded 4.5, 7, 6 gm/kg.; i.v. in rabbits was 
below 4 gm/kg. with no death at 2 gm/kg. Daily 

(5/week) doses (0.1, 0.2, 0.3, 0.5, 1.0 gm/kg.) i-p. 

in Wistar rats (6/dose) have produced a graded 

weight depression during 14 weeks’ administra- 
tion. Daily (5/week) i.p. injections of CaEDT in 
rabbits (0.5 gm/kg.) and cats (0.25 gm/kg.) re- 
sulted in time-50% mortality (L150) and 95% con- 
fidence limits of 78(59-103) and 78(35-170) days. 
Dogs (20) challenged twice daily with 150, 250 and 
500 mg/kg. i.v. produced LT,0’s of 40(27-59), 18.5 
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(12-28) and 13(12-20) days. In rabbits, 1 dose i.v. 
LDs5o0 Of PbEDT was 1000 mg/kg. as Pb, whereas 
the i.p. LDso was 350 mg/kg. The latter value was 
unexpected in view of the approximate LDs50o 
equality of i.p. and i.v. CaEDT. Daily (5/week) 
i.p. administration, 20 and 40 mg/kg. Pb as 
PbEDT, was not toxic to rabbits over 105 days. 
PbEDT in daily doses of 70 and 100 mg/kg. as Pb 
produced LTs0’s of 8.5(5.3-13.7) and 1.3(1.0-1.6) 
days. Chickens poisoned with metallic Pb de- 
posited in crop sac were protected from weight 
loss, anemia, ataxia and wing drop when 0.5% 
CaEDT was included in their drinking water. 


Effect of N,N dimethyl 4-piperidylidene 1,1 di- 
phenylmethane methyl sulfate (Prantal) on 
insulin-induced gastric secretion in subjects 
with duodenal ulcer. ALEXANDER C. BAYER 
AND SARAH BrapForp (introduced by Harvey 
B. Haaa). McGuire Veterans Administration 
Hosp., Richmond, Va. 

N,N dimethyl 4-piperidylidene 1,1 diphenyl- 
methane methyl] sulfate (Prantal) has been shown 
to inhibit synaptic transmission across certain 
ganglia in the parasympathetic nervous system 
in selected animals. This study is concerned with 
the clinical efficacy of the drug in varying dosages 
and its effect in the human on the insulin-induced 
secretion of gastric acid and mucoprotein. Male 
subjects with active duodenal ulcer were selected 
for study. Each individual had a preliminary 
control insulin test and several days later the test 
was repeated in the same subject 2 hours after 
Prantal administration. Dosage varied from 100- 
250 mg. Comparison of the control tests and tests 
after premedication with Prantal in doses of 100- 
250 mg. orally reveals no significant alteration in 
volume, free HCl, total acidity or mucoprotein. 
Clinical response was variable and unpredictable 
in all cases. Further study of this compound with 
larger doses seems indicated in order to determine 
its efficacy as a cholinergic blocking agent and its 
value as an adjunct in the therapy of gastroduo- 
denal ulcer. Minimal atropine-like side effects 
were noted. 


Analgesic activity and toxic effects of acetyl- 
methadol isomers in man. HENRy K. BEECHER 
AND ARTHUR S. Keats.* Anesthesia Lab. of 
Harvard Med. School at Massachusetis General 
Hosp., Boston, Mass. 

Alpha-acetylmethadol (dl-6-dimethylamino-4, 4- 
dipheny]-3-acetoxy-heptane) recently synthesized 
from methadone has certain curious properties as 
described by Fraser and Isbell. They found that 
the levo-isomer (30 mg.) on subcutaneous adminis- 
tration did not produce a morphine-like effect, 
which they described as ‘euphoria’, until after 
some 9 hours, whereas after oral administration 
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the chain of morphine-like reactions appeared in 
1 or 2 hours. The purpose of the present study was 
to test the analgesic properties of the acetyl- 
methadols. This evaluation was made on post- 
operative patients in pain by the method of 
Denton and Beecher, and Keats, Beecher and 
Mosteller. Three dose levels (subcutaneous) were 
tested in a total of 81 patients, 5, 20, and 40 mg/70 
kg. body weight. The 20-mg. dose satisfactorily 
relieved the pain of 56% of the patients; this is 
well below the effectiveness of 10 mg. morphine. 
Doubling the dose of the acetylmethadol to 40 
mg/70kg. did not increase the analgesic power of 
the agent. A comatose state was produced in 4 
out of 45 subjects. One of the 4 had a transient 
period of Cheyne-Stokes respiration and 1 had a 
typical morphine-like depression of respiration. 
There was no depression of respiration in the other 
2 cases. The total dose of levo-acetylmethadol 
in the 4 cases was as follows: /) 16 mg. twice in 30 
hours, with 8 mg. morphine twice in the same 
period; 2) 32 mg. twice in 25 hours with 8 mg. 
morphine 3 times in the same period; 3) 40 mg. 
twice in three-fourths hours with 10 mg. mor- 
phine once in this period, and 4) 26 mg. twice in 
30 hours with 6 mg. morphine once in this period. 
The delayed morphine-like actions of the levo- 
isomer offer promise that it may be possible to 
separate the important side effects of powerful 
narcotics from their analgesic power. 


Vasodepression produced by an anticholinesterase 
agent. Cart W. BenpER,* B. P. McNamara 
AND J. H. Wiuts. Pharmacology Branch, Chemi- 
cal Corps Med. Labs., Army Chemical Center, Md. 
The intravenous administration of anti-cholin- 

esterase drugs produces a precipitous decrease in 
blood pressure. It is considered that this is medi- 
ated largely through peripheral mechanisms. How- 
ever, the removal of central tonal impulses fol- 
lowing failure of neural transmission is also a 
possibilify. The blood pressure changes produced 
by an anticholinesterase compound in anesthe- 
tized, artificially respired cats was studied in the 
following groups of animals: /) double vagotomy, 
2) high spinal section, 3) high spinal section plus 
vagotomy, 4) controls having low blood pressure 
produced by exsanguination, 5) controls with 
normal blood pressures. The vasodepression pro- 
duced by the agent was less in group 3 than in 
groups 1, 2, 4 and 4, suggesting that there is an 
important central factor in the appearance of the 
blood pressure fall after injection of some anti- 
cholinesterases. 


Comparative pharmacology of D-, DL- and L- 
Dromoran and related ether derivatives. W. M. 
Benson,* P. L. SterKo* anp L. O. RANDALL. 
Dept. of Pharmacology, Hoffmann-LaRoche, Inc., 
Nutley, N. J. 
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Comparative studies of Dromoran and its op- 
tically active antipodes have demonstrated that 
the analgesic activity of Dromoran, as determined 
by the prolongation of reaction time in rats, 
resides in the L-isomer. The D-isomer has neg- 
ligible, if any, analgesic activity. The respiratory 
depressant activity of t-Dromoran, as measured 
in unanesthetized rabbits, as well as the toxicity, 
as evaluated in mice and rats, is greater than that 
of p-Dromoran. The action of racemic Dromoran 
is intermediate in all these respects. All 3 agents 
exhibit moderate antitussive activity in the un- 
anesthetized dog, in which coughs are induced 
by the electrical stimulation of the trachea. The 
D-, L- and pui-methyl ether derivatives of Dro- 
moran exhibit parallel analgesic characteristics, 
although they are less potent and more toxic than 
the corresponding parent compounds. The L- 
methyl ether of Dromoran is a respiratory depres- 
sant, although less potent than levo-rotatory 
Dromoran, and the p-methyl ether of Dromoran 
stimulates respiration in low dosage. The respir- 
atory activity of the pL-methyl ether of Dromoran 
is intermediate between that of the p- and the 
L-isomers. Antitussive activity also resides in 
the methyl ethers of Dromoran. Higher ether 
derivatives of this series are currently being 
studied. 


Medicinal uses of alginic acid and of its salts. 
F. M. BerGcer anp B. J. Lupwia.* Wallace Labs., 
Inc., New Brunswick, N. J. 

Alginic acid differs from other materials ex- 
tracted from seaweeds, such as agar or Irish moss, 
in possessing a reactive carboxylic group. Thus it 
can be used for adsorption of sodium in the in- 
testinal tract in place of the cation exchange 
resins. In vitro alginic acid at px 7.6 adsorbs 4.2 
mEq. Na*/gm. As is the case with resins, the ratio 
of Na:K adsorbed approximates that present in 
solution. ‘Alginic acid differs from the resins in 
forming soluble and hydrophilic sodium and potas- 
sium salts. The calcium alginate is insoluble. 
Sodium alginate possesses greater water absorbing 
and water retaining properties than methylcel- 
lulose or natural hydrophilic gums. Swelling does 
not occur in acid environment. These properties 
make sodium alginate very suitable for use as a 
bulk laxative. Sodium alginate also possesses 
acid neutralizing and buffering action. When to 
2.5 gm. of sodium alginate 25-ml. portions of 
n/10 HCl were added at 30-minute intervals 
according to Hammerlund (J. Am. Pharm. Assoc. 
38: 586, 1949), an immediate and sustained neu- 
tralizing action was observed. Alginic acid main- 
tained the reaction in the region of pu 2.5-px 3.0. 
The ability to neutralize acid without alkaliza- 
tion together with the known hemostatic proper- 
ties of alginates may make them valuable in the 
treatment of ulcers. 
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A universally useful absorption base for oint- 
ments. REINHARD R. BeutNnEeR. New England 
College of Pharmacy, Boston, Mass. 

This new type of absorption base can be used in 
order to make ointments by incorporating watery, 
oily, or fatty solutions, or substances soluble in 
water, oil or fat. Dissolution or emulsification 
occurs whereas the absorption bases, used so far, 
fail to mix with all of these solutions; e.g. Aqua- 
phor or other lanolin-containing ointment bases 
fail to mix with alcohol. Jellified alcoholic solu- 
tions, like collodion, do not mix with most fats 
or water. The action of topical medicaments, 
when dissolved in the new ointment base, is in- 
tensified. Staining drugs like coal tar or chrysa- 
robin, when added to the new base, are held in 
place after application to the skin, so that a non- 
staining ointment is obtained. From a pharmaco- 
logical standpoint this new ointment is of interest 
since it also alters the mode of action of added 
medicaments in some cases; e.g. camphor, when 
added at 5%, has a marked analgesic effect while 
it is much more irritant and less analgesic in some 
other ointments, at that concentration. This point 
can be demonstrated by experiments on the rab- 
bit’s eye. The new ointment base is made by first 
preparing an emulsion in water, of an alcohol- 
soluble resin. This emulsion is formed by mixing 
the alcoholic solution of the resin with a solution 
of an emulsifier like acacia. The watery alcoholic 
emulsion so obtained is then jellified by the addi- 
tion of a hydrophilic colloid like starch. A fat- 
emulsifying substance like lanolin or lecithin is 
finally added. All materials from which an oint- 
ment base of this type can be made are readily 
available. 


Electrical action of drugs as the cause of their 
depressant or stimulant effect. RerinHarp H. 
BEuTNER. New England College of Pharmacy, 
Boston, Mass. 

The electrical theory postulates that drugs 
work by direct electrical action on phase bound- 
aries existing in tissue between lipids and watery 
fluids. Previous investigations have demonstrated 
the marked electrical effects of potent drugs on 
phase boundaries of water and lipids (R. Beutner). 
Both stimulants and depressants shift the po- 
tential differences in vitro to the negative side. 
A distinction between stimulants and depressants 
in regard to their electrical effect in vitro seems to 
be that the depressants have a more persistent 
action (personal communication by T. C. Barnes). 
If this also occurs in vivo the positive charge of 
the nerve fiber is permanently abolished. This 
charge is indispensable for the propagation of 
the impulse as emphasized by Lillie’s local circuit 
theory. It should therefore be possible to lift the 
block of a depressant by any substance which 
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again restores the positive charge, in other words, 
shifts the potential difference back to the positive 
side. That this actually occurs was demonstrated 
in experiments on the isolated intestine of rabbits 
suspended in Tyrode solution. Constriction oc- 
curred when pilocarpine 1:1 million was added. 
Addition of atropine 1:2 million blocked this 
action. Now, the gut was treated with sodium 
benzoate 1:10,000 which has no effect on the gut 
by itself, but according to in vitro experiments is 
known as one of the substances which shift po- 
tential differences to the positive side. Sodium 
benzoate has apparently the same effect in vivo 
since it was observed to lift the atropine block, 
thus restoring intestinal responsiveness to pilo- 
carpine. The theory is thus confirmed. 


Synthesis of glucuronic acid. THomas G. BippER* 
(introduced by Lawrence Peters). Dept. of 
Pharmacology, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

The synthesis of menthol glucuronic acid by 
liver slices of fasted guinea pigs was studied using 
glucose-1-C'* and lactate-3-C' as substrates in 
an attempt to clarify the role of these compounds 
in the synthesis of conjugated glucuronides. The 
menthol glucuronic acid thus formed was isolated 
and degraded with buffered periodate, which 
yielded carbon 1, carbons 2, 3 and 4, and carbons 
5 and 6 as separate fractions, and by decarboxyl- 
ation with 12% HCl, which gave carbon 6 as a 
separate fraction. When glucose-1-C'4 is used as 
the labeled substrate, the radioactivity appears 
largely in the 1 position of the glucuronic acid 
with no major redistribution to the other positions 
in the molecule. With lactate-3-C" as the labeled 
substrate, the specific radioactivity is highest in 
carbons 1 and 6 of the glucuronic acid molecule, 
but the specific activity of carbon 6 is 2.5 times 
that of carbon 1, indicating asymmetric incorpora- 
tion of the C4 in the two halves of the glucuronic 
acid molecule. These data, therefore, do not ex- 
clude the possibility that, in the biosynthesis of 
conjugated glucuronic acid, a triose, produced 
from lactate, condenses with another triose formed 
from glucose and that, in this manner, carbons 
1, 2 and 3 of the glucuronic acid originate pre- 
dominantly from carbons 1, 2 and 3 of glucose, 
while carbons 4, 5 and 6 originate from a three- 
carbon compound. (This study was supported, in 
part, by a grant from the Nutrition Foundation, 
Inc.) 


Effects of histamine on renal functions. WILLIAM 
BLACKMORE AND T. R. SHERROD (introduced by 
C. C. PreirrerR). Dept. of Pharmacology, Univ. 
of Illinois College of Medicine, Chicago. 

The action of histamine on glomerular filtration 
rate and renal plasma flow was determined in 
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trained, unanesthetized female dogs by the tech- 
nics of inulin and para-aminohippuric acid clear- 
ances. Histamine in doses of 2.5 ug/kg. of body 
weight/minute was administered by constant in- 
travenous infusion. Each experiment was divided 
into 4-8 periods for the control studies and into 
8 periods for the histamine studies. Thirteen 
control experiments and 21 histamine experiments 
have been performed. Continuous blood pressure 
readings were done in some of the experiments. 
All animals which received histamine demon- 
strated the usual reactions of salivation, flushing, 
defecation and occasionally vomiting. Statis- 
tically significant increases in renal blood flow 
were observed in each dog which received his- 
tamine. This averaged about 30% above the con- 
trol values during the first hour. No significant 
changes were noted in glomerular filtration rate 
nor in the filtration fraction. The urine flow was 
markedly reduced during histamine infusion. The 
depressor responses to histamine varied between 
70 and 80 mm. Hg (control b.p. of 110-120). During 
the first hour following the cessation of histamine 
infusion, the renal blood flow was still elevated 
to the extent of 15-20%. Also, during this period 
the blood pressure returned to normal and the 
rate of urine flow exceeded control values. 


A photochemical color reaction of biotin with 
ninhydrin in sulfuric acid. THomas R. BLoHm 
AND Carot M. VoLKMANN. (introduced by C. A. 
HANDLEY). Dept. of Biochemistry, Univ. of Texas, 
Dental Branch, Houston. 

A photochemical reaction between ninhydrin 
and biotin in concentrated sulfuric acid has been 
discovered. The reaction produces color by means 
of which somewhat less than 0.1 of a mg/ml. of 
biotin can easily be detected. Heat also causes a 
reaction which appears to be similar to that pro- 
duced by light. Absorption curves for products 
of both reactions bear out this conclusion. The 
presence of the sulfide structure in biotin appears 
to be necessary for color production, but evidently 
other parts of its structure are also important, 
since other sulfides such as methionine and tetra- 
hydrothiophene are much weaker color producers. 
Ninhydrin and sulfuric acid have just been shown 
to be a color reagent for aromatic hydrocarbons 
(in press), with which compounds this reagent 
produces halochromic salts, but only in the cases 
of the sulfur compounds .mentioned has photo- 
labilization been noticed. Limiting conditions for 
the reaction and its specificity have been investi- 
gated and will be reported. 


Diparcol in nicotine poisoning. Dona.Lp F. Boa- 
DANSKI AND JOHN A. Datroui (introduced by 
THEODORE Koppanyi). Dept. of Pharmacology, 
Georgetown Univ. Med. School, Washington, D.C. 
Albino mice were injected with 1% solution of 
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nicotine salicylate subcutaneously in the abdomi- 
nal region. The LDs0 was 55 mg/kg. and the Lp,, 
about 70 mg/kg. It is necessary to state the per- 
centage strength of the solution injected by this 
method, otherwise statements concerning LDs» or 
other standard doses lose their significance. Larger 
doses of nicotine were necessary to produce the 
desired end points when more dilute solutions 
were employed (due to absorption of less drug 
per unit time, although the rate of absorption of 
the injected fluid may be the same). General 
symptoms of nicotine toxicity include motor 
excitement, hyperpnea, clonic convulsions, dysp- 
nea and finally tetanic spasms. Death occurs 
usually within 5-10 minutes. If death does not 
occur within this time the animals generally sur- 
vive. Diparcol, 30 mg/kg. (intramuscular injec- 
tion) protected against 70 mg/kg. of nicotine. All 
symptoms were diminished in the protected 
animals; clonic convulsions occurred but tonic 
spasms were completely abolished. Diparcol in 
doses up to 60 mg/kg. did not protect against 120 
mg/kg. of nicotine salicylate. In these cases tonic 
convulsions preceded death. Atropine in doses of 
30 mg/kg. protected 50% of the mice receiving 
70 mg/kg. of nicotine. Anesthetic doses of Nem- 
butal had little or no effect on the LD5o of nicotine, 
but the combined administration of 25 mg/kg. 
Nembutal and 30 mg/kg. Diparcol was occasionally 
effective in saving the lives of mice receiving 120 
mg/kg. nicotine. 


Elevation of the cardiac depressant dose of a 
barbiturate with cardiac stimulant drugs. Ken- 
NETH J. BONIFACE AND JOHN M. Brown (in- 
troduced by Ropert P. Watton). Depts. of 
Pharmacology and Surgery (Anesthesiology) , Med. 
College of South Carolina, Charleston. 

Under artificial respiration and a constant rate 
of barbiturate infusion, cardiac arrest doses were 
determined in 28 dogs. Following anesthesia with 
30 mg/kg. pentobarbital sodium, this drug was 
mechanically infused at the rate of 5 mg/kg/min. 
until cardiac arrest. Artificial respiration was 
instituted at respiratory paralysis. The point of 
cardiac arrest or near cardiac arrest was deter- 
mined by pulse pressure recordings from the 
carotid artery with a Statham pressure trans- 
ducer. Respiratory paralysis occurred at an aver- 
age total dose of 50 mg/kg. (S.D. + 10) and 
cardiac arrest at 143 mg/kg. (S.D. + 46). In 6 
experiments, a sympathomimetic amine (2-methyl- 
amino-6-hydroxy-6-methyl heptane) (Aranthol) 
was administered when cardiac arrest was immi- 
nent and subsequent injections given when 
needed. The average cardiac arrest dose in such 
cases was increased to 486 mg/kg. (S.D. + 105) 
using an average dose of 85 mg/kg. (S.D. + 18) 
Aranthol. In 5 other experiments ouabain (0.5 
cat units/kg.) was administered previous to the 
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start of the pentobarbital infusion; the average 
cardiac arrest dose in such cases was 224 mg/kg. 
(S.D. + 53). When pentobarbital infusions were 
discontinued after 2-3 cardiac depressant doses 
had been antagonized with Aranthol, recovery 
occurred to the level of return of eye reflexes and, 
in one case, spontaneous movement; death oc- 
curred in these cases, however, due to pneumo- 
nia and other secondary complications. 


Nodose ganglion as receptor site for emetic and 
vasodepressor actions of veratrum. HEerBert L. 
BoRISON AND VIRGIL F. FarRBANKS (introduced 
by Lours 8. GoopMan). Dept. of Pharmacology, 
Univ. of Utah College of Medicine, Salt Lake 
City. 

The nodose ganglion has been shown to be the 
site of emetic action of veratrum alkaloids by 
Fairbanks and Borison (J. Pharmacol. & Exper. 
Therap., 103: 343, 1951). Further evidence to sup- 
port this claim was obtained as follows. Three cats 
(tracheotomized) with chronic excision of both 
nodose ganglia failed to vomit in response to large 
doses of Veriloid, but two of these cats vomited 
following lanatoside C and lobeline, respectively. 
The emetic response to Veriloid was unaltered in 
2 cats with chronic bilateral decapsulation of the 
nodose ganglion. In one of these cats Veriloid 
emesis was elicited following decerebration and 
vagal section below the nodose ganglia but not 
after vagal section above these ganglia, although 
lanatoside C still induced vomiting. Recent re- 
ports of central hypotensive action of veratrum, 
demonstrated in cross perfusion experiments, 
have not excluded the nodose ganglion as a pos- 
sible receptor site. In our experiments on cats, 
hypotensive responses were induced by Veriloid 
after mid-cervical bilateral vagotomy but such 
responses could not be elicited after vagotomy 
above the nodose ganglia. Indeed, the effect of 
the drug after exclusion of the nodose ganglion 
was usually a rise in blood pressure. (Research 
supported by grant from Committee on Research, 
American Medical Association.) 


Effects of emulsifying agents upon intestinal 
content of the white rat. A. R. Bourxe,* J. P. 
FRAWLEY* AND O. G. FitzHuauH. Div. of Phar- 
macology, Food and Drug Admin., Federal Security 
Agency, Washington, D.C. 

A comparative study of some pharmacological 
properties of sorbitan monolaurate, polyoxyethyl- 
ene sorbitan monolaurate, glyceryl monolaurin, 
glyceryl trilaurin, sorbitan monostearate, poly- 
oxyethylene stearate, polyoxyethylene sorbitan 
mMonostearate, glyceryl monostearin, glyceryl 
tristearin, sorbitan monooleate, polyoxyethylene 
sorbitan monooleate, glyceryl monoolin, glyceryl 
triolein, glyceryl monopalmatin, glyceryl tripal- 
Matin, super glycerinated fat containing 90% 
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monoglycerides and a 30-40-30% mixture of mono, 
di and tri glycerides respectively is reported. 
Twenty-five per cent lipid diets were prepared in 
Purina Laboratory Chow base. Two diets, Purina 
Chow and Purina Chow with 25% Crisco, served 
as controls. Five male and 5 female weanling rats 
were placed on each of the above diets, housed 
individually and rat weights and food intake 
were recorded weekly for 8 weeks. Feces were 
examined for microscopic character, occult blood, 
intestinal flora, total quantity and total lipids. 
After 8 weeks animals were bled for chemistry 
and sacrificed for gross pathological examination. 
The effects of 17 lipid diets upon growth response 
and character of intestinal contents and bacterial 
flora will be compared with effects of normal 
diet and high fat content diet. 


Radiation effects in isolated organs. I. Effects of 
x-radiation on bile flow, performance and sur- 
vival in isolated rat liver and comparison with 
several vasoactive agent. RatpH W. Braver, 
G. F. Leona* ann R. J. Hottoway.* Biological 
and Med. Sciences Div., U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

A number of noxious agents have been found ef- 
fective in impairing or arresting bile production by 
the isolated liver. x-radiation (500-800 r) is pecu- 
liar among these in that its effects are delayed. Bile 


flow rates begin to decrease 30-60 minutes after 


exposure, and dwindling progressively, cease en- 
tirely within 180 minutes after radiation. To de- 
termine whether this phenomenon can be ascribed 
to release of pharmacologically active substances 
by irradiated cells, the effects of several known 
agents which might be involved, including acetyl 
choline, epinephrine, histamine, and ATP, have 
been analyzed and compared with those due to 
radiation. Blood and bile flow, organ weight, brom- 
sulfalein uptake and excretion, recorded continu- 
ously, and intermittent determination of bile 
secretion pressures have been employed in this 
work. Studies will be reported involving the use 
of multiple coupled circulations to investigate the 
effect of fresh blood upon irradiated organs, or of 
blood from irradiated livers upon fresh organs. 
The data suggest that the effect of radiation on the 
isolated liver represents direct cellular injury 
rather than a humoral phenomenon. 


Comparative study of the USP XIV colorimetric 
assay and the USP XIII pigeon method in 
assay of digitoxin. Herserr A. BRAUN AND 
L. M. Lusxy* Div. of Pharmacology, Food and 
Drug Admin., Federal Security Agency, Wash- 
ington, D.C. 

Assays by both the USP XIV colorimetric 
method and the USP XIII intravenous pigeon 
method for determining the potency of digitoxin 
have been completed on over 30 samples consisting 
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of pure digitoxin and of digitoxin tablets. The 
tablets were extracted by the method described 
in the USP XIV and the same extract, after proper 
dilution, was used for both determinations. At 
least 4 determinations were carried out for each 
sample by the USP XIV method and duplicate 
assays were made by the USP XIII method were 
wide differences existed between the 2 methods. 
In 20% of the samples examined the potency by the 
colorimetric method was 125% or more of that 
found by the biological assay. In one case the po- 
tency was 218% of the biological. It is clear that 
the 2 methods do not always give concordant re- 
sults. 


Mechanism of production of metabolic acidosis 
and hyperglycemia during ether anesthesia in 
the dog. Witu1am R. BrewstTerR,* JouHNn P. 
BuUNKER* AND Henry K. BEECHER. Anesthesia 
Lab., Harvard Med. School at the Massachusetts 
General Hosp., Boston. 

Ether anesthesia in the dog has been shown to 
result in a moderately severe metabolic acidosis 
with rise of total fixed acids, lactic acid and pyru- 
vic acid in the blood. This acidosis is accompanied 
by a hyperglycemia and by a consistent fall in 
serum potassium levels. Although the normal adult 
man does not show a significant rise in fixed acids 
during ether anesthesia, the infant and child 


develop an acidosis that is similar in all respects . 


to that occurring in the dog, although somewhat 
less severe. Ether anesthesia was administered to 
17 dogs in which a total sympathetic block had 
been established and maintained by the intermit- 
tent injection of 0.4% procaine into the epidural 
space. In the dogs with a total sympathetic 
block, ether anesthesia at arterial levels of 95 
mg.% failed to produce a metabolic acidosis and 
no significant changes in blood lactic acid, pyruvic 
acid, total fixed acids, blood sugar or serum potas- 
sium were observed. The metabolic effects of ether 
anesthesia mentioned above were duplicated by 
infusing, into the dog with a total sympathetic 
block, quantities of epinephrine that may be 
physiologically liberated from the adrenal medulla 
and sympathetic nerve endings during ether anes- 
thesia. It is concluded that the metabolic acidosis 
and hyperglycemia of ether anesthesia in the dog 
are directly related to the quantitative output of 
epinephrine occurring during ether anesthesia 
with resultant mobilization by epinephrine of 
liver glycogen as glucose and muscle glycogen as 
lactic acid. From the above work in the dog, we 
may infer that the presence of a metabolic acidosis 
in the human child during ether anesthesia, as 
contrasted to the absence of a metabolic acidosis 
in the normal adult, is due either to a greater 
relative output of epinephrine in the child during 
ether anesthesia as contrasted with the adult or 
to a greater sensitivity of the child to epinephrine. 
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Vasodepressor effects of epinephrine and arte. 
renol in cerebral perfusion. J. Bayarp Brir- 
TON* AND RayMoND P. Au aquist. Med. College 
of Georgia, Augusta. 

Taylor and Page (Circulation, 4: 563, 1951) have 
reported that epinephrine or arterenol when in- 
jected into the arterial supply to the perfused dog 
head produce a marked depressor response in the 
body which is connected to the head by only the 
spinal cord, the cerebral circulation being main- 
tained from a donor animal through a carotid 
artery and jugular vein. We have confirmed, and 
extended, this work using their technique with 
some modifications, one of which was the measure- 
ment of the arterial perfusion flow using an optical 
rotameter. Blood flow through the internal carotid 
was not significantly changed until the drug had 
passed through the perfused head and returned to 
the donor; flow then increased due to a pressor 
response. The magnitude of both the depressor 
response in the recipient body and the pressor 
response in the donor was determined by the cir- 
culation rate through the head. This rate was de- 
termined primarily by the adequacy of the venous 
return, which in turn was determined by the size 
of the cannulae and connecting tubes used. When 
circulation through the head was slow the de- 
pressor response was large and the donor’s pressor 
response small. With adequate venous return, the 
depressor response was small and the pressor re- 
sponse large, equalling that produced by the intra- 
venous injection of the same dose of epinephrine 
or arterenol. Evidence has not been obtained 
which would indicate that this central depressor 
mechanism plays a significant role in the intact 
animal. (Supported by a grant from the American 
Heart Association.) 


Oxidation of aromatic drugs by ascorbic acid, 
oxygen and ferrous iron. BERNARD B. Bropi£, 
ParxuHurst A. SHORE,* JuLIus AXELROD* AND 
SripNEY UDENFRIEND.* Section on Chemical Phar- 
macology, Natl. Heart Inst., National Insts. of 
Health, Bethesda, Md. 

A model system containing ascorbic acid, oxy- 
gen, ferrous iron, and ethylenediamine tetraace- 
tate, a metal complexing agent, has been shown to 
oxidize tyramine to hydroxytryamine. Investiga- 
tions of this system were extended to a number of 
other aromatic compounds. In each case, the oxi- 
dation products were identical with those which 
have been isolated from urine after the administra- 
tion of the compounds to man. Thus: acetanilide 
— p-hydroxyacetanilide; aniline > p-aminophenol; 
antipyrine — 4-hydroxyantipyrine; salicylic acid 
— gentisic acid; quinoline — 3-hydroxyquinoline; 
theophylline — 1,3-dimethyluric acid. The hy- 
droxyl group invariably appeared in a position in 
the ring possessing a net negative charge, suggest- 
ing the replacement of ring hydrogen by OH*. The 
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yield of the hydroxylated derivative was large 
enough, in some cases, to suggest the use of the 
ascorbic acid oxidative system as a synthetic tool 
for the direct introduction of a hydroxyl group. 
Interestingly enough acetophenetidin (p-ethoxy- 
acetanilide) yields p-hydroxyacetanilide suggest- 
ing that this ether is de-ethylated through an 
oxidative mechanism. The implications of the 
above findings in the metabolism of drugs will be 
discussed. 


Mechanism of mercurial diuresis in hydropenic 
dogs. Witu1AM A. Bropsky AND Harry N. 
GRAUBARTH (introduced by P. K. KNoEFEL). 
Dept. of Pediatrics, Inst. for Med. Research, 
Univ. of Louisville, Louisville, Ky.,and Dept. of 
Pediatrics, Children’s Hospital Research Fndn., 
Univ. of Cincinnati, Cincinnati, Ohio 
Mercuhydrin, in doses of 5-9 mg/kg. of body 

weight, was administered intravenously to bar- 
bitalized dogs. They had been deprived of water 
for 20 hours and food for 10 hours preceding experi- 
ments, and were excreting urine at flows of 0.12- 
0.33 ec/min/m?., with osmotic activities of 1376- 
1658 mosm/l. Urinary flow increased rapidly 45 
minutes after injection attaining values as high as 
8.0 cc/min., while osmotic activity, falling to 
400-500 mosm/1., remained hypertonic to plasma. 
Flows remained at maximal levels for 30 minutes, 
and gradually decreased to hydropenic levels in 
the next 90-100 minutes. In plasma, osmotic activ- 
ity and composition of solutes were unchanged 
during preliminary and diuretic periods. During 
diuresis, the relationship between urinary flow and 
effective osmotic load was characteristic of the 
constant pattern found in hydropenic diuresis 
forced by a wide variety of loading solutes. Na and 
Cl, reaching concentrations of 200-300 mEq/l. 
each, accounted for 80-85% of urinary solutes. The 
rate of Na loss was as high as 1.2 mEq/min/m?. 
Clearances of inulin and PAH, when measured, 
were essentially unchanged. It appears that mer- 
curial action, at a proximal tubular site, causes a 
large solute load, mainly Na and Cl, to be pre- 
sented to the distal tubule. The distal tubule re- 
sponds osmometrically, elaborating a final urine, 
the volume of which, like that in any osmotic 
diuresis, is dependent on the number of osmotic- 
ally active particles claiming excretion. 


Further correlations of behavior with voluntary 
choice of alcohol in albino rats. Ropert G. 
Brown,* Wiiu1am T. Moors*, Bernice M. 
Moorse* anp G. A. Emerson. Univ. of Texas 
Med. School, Galveston. 

Genetotrophic aspects of alcohol preference in 
tats have been noted by R. J. Williams e¢ al., 
While correlations with other forms of behavior 
have not been as extensively studied in lower ani- 
mals as in man. Objective measurements of learn- 
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ing ability and memory in maze running perform-. 
ance, aggressive behavior, motor activity, fear of 
cats, thresholds to electroshock, metrazol and 
insulin, and susceptibility to audiogenic seizure 
have been made, and the results interpreted in 
terms of behavior patterns related to high volun- 
tary intake of 5 or 10% V/V ethanol solutions. 


Dose response curves for pressor effects of pure 
L-norepinephrine, L-epinephrixe, and a commer- 
cial epinephrine. Ropert V. Brown. Div. of 
Pharmacology, Univ. of Tennessee, Memphis. 
In a previous report (Federation Proc., 10: 283, 

1951) a method of describing the dose response 

curves, which are rectangular hyperbolas, in terms 

of 3 parameters was developed. Additional analy- 
sis indicates that after translation of both axes, 
the curves can be defined in terms of a single 
parameter, when the units of dose and response are 
given. Each curve then has the equation z’y’ = 

—k, where zx’ represents the dosage corrected for 

the drug equivalent of the control blood pressure, 

y’ is the failure to attain the asymptote and 

k = ab + c. The asymptote parallel to the X 

(dosage) axis is y = a; the asymptote parallel to 

the y (response) axis is X = — b. The constant of 

integration, c, corrects for error in the control 
blood pressure level. Geometrically, k is the area 

of a rectangle having portions of the x’ and y’ 

axes as two sides, one vortex at the origin and the 

diagonally opposite vortex at any point on the dose 
response curve. By definition, k is the absolute 
potency of the drug; »/k is the dose or response 
potency. The sensitivity of the cardiovascular 
system to the drug is defined as the first derivative 
of the dose response curve. A method of stating 
potency ratios requiring no assumptions of equal 
dosage, equal responses or equal slopes is thus 
possible. Certain implications of the theoretical 
response curves will be presented for discussion. 


Comparison of antiepileptic drugs in mice and 
rats. WILLIAM C. Brown,* Louis S. GoopMAN 
AND Ewart A. SwInyArb. Dept. of Pharmacology, 
Colleges of Medicine and Pharmacy, Univ. of 
Utah, Salt Lake City. 

Antiepileptic drugs were compared in mice and 
rats for their ability to abolish the hindlimb tonic 
extensor component of maximal electroshock seiz- 
ures (M.E.S.), to elevate minimal electroshock 
seizure threshold (M.E.T.), to raise experiment- 
ally lowered threshold in hyponatremic animals 
(H.E.T.), and to prevent metrazol convulsions. 
Thiantoin, diphenylhydantoin, phenobarbital, tri- 
methadione and paramethadione were given sub- 
cutaneously; mesantoin, mebaral and phenurone, 
orally. Minimal toxic doses (TDs) and effective 
doses (EDso) were determined at the time of peak 
drug effect and protective indices (P.I. = TD50/ 
EDso) were calculated. The data indicate a differ- 
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ence in time of peak drug effect in mice and rats, 
particularly for diphenylhydantoin and phenur- 
one. TDs0s are significantly different in mice and 
rats, but the compounds are not uniformly more 
toxic in one species. Relative ranking of TDs0s was 
essentially the same in the 2 species. Most com- 
pounds were less potent in mice by the M.ES. 
test but the order of relative potency was re- 
markably similar in the 2 species. Potencies as 
determined by the M.E.T. and H.E.T. tests were 
not uniformly greater in one species. Except for 
trimethadione, the compounds had greater anti- 
metrazol activity in mice. It is concluded that 
when these compounds are assayed at time of peak 
activity, their profiles of anticonvulsant activity 
are similar in the 2 species. Until the clinically 
predictive value of these laboratory tests is firmly 
established, it seems prudent to use more than one 
species for the definitive evaluation of candidate 
antiepileptics. (Research supported by grant from 
National Institutes of Health, P.H.S.) 


Effect of quantity of carrier gallium on distribution 
of metal in rats. H. D. Bruner, Jesse D. PErR- 
KINSON, JR.,* AND R. L. Hayss.* Oak Ridge 
Inst. of Nuclear Studies, Oak Ridge, Tenn. 
Previous work established that Ga’? labeled 

Ga®*: 7 in doses of 0.5 to 26.0 mg/kg. was differen- 

tially distributed among the tissues of adult male 

white rats in a pattern quite different from carrier- 
free Ga’. Following intravenous administration 

of the citrate complex of Ga. +72 at px 7.4, 

the metal was 4 times more concentrated in bone 

than in liver, spleen, or kidney at 24 hours and 

12-14 times at 96 hours. Following carrier-free 

Ga‘ (dose of metal less than 2 x 10-7 gm/kg.), the 

spleen throughout segregated Ga*’ more than bone 

while the liver, initially higher, became about 
equal with bone at 120 hours. Also the excretion 
patterns distinctly differed. The quantity of car- 
rier Ga®®: 7! was identified as the variable respon- 
sible for the changed distribution patterns. Groups 
of 4 rats received increasing doses of carrier 

Ga®. 7 (0.0, 0.0025, 0.025, 0.25, 2.5, and 25.0 mg/ 

kg.) mixed with a constant trace dose of carrier- 

free Ga®’? which was brought to constant volume 

and mol ratio with citrate and saline at pH 7.4. 

Total excretion of Ga over the next 5 days was 

linearly related to the dose when plotted on log-log 

paper; the urine/feces ratio shifted from 1.0 to 10 

with increase of dose. The differential absorption 

ratios of the spleen and liver sharply decreased 
above the 0.25 mg/kg. dose while the bone sharply 
increased giving an inversion effect. On log-log 
paper the absolute amounts of metal retained by 
the femur increased linearly with dose, while the 
spleen and liver curved horizontally above 0.25 


mg/kg. 
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Metabolic studies in infants and children during 
anesthesia. JounN P. BuNKER,* WILLIAM R. 
BREwSsTER,* RosBert M. SmitH* AND HEnNry 
K. BerscHer. Anesthesia Lab., Harvard 
Med. School at the Massachusetts General Hosp., 
Boston. 

Acid-base and other metabolic equilibria were 
studied in infants and children during ether and 
during cyclopropane anesthesia. Serum pH, carbon 
dioxide content, and hemoglobin were determined 
in all cases, and in many cases serum lactic and 
pyruvate acids, sodium, potassium, and chloride 
and blood sugar were also determined. During 
ether anesthesia infants under 2 years, unlike 
adults, regularly developed a moderate metabolic 
acidosis (drop in corrected bicarbonate of 3-7 
mM/1). Between 3 years and puberty, again unlike 
adults, metabolic acidosis was observed frequently 
(about 60% of cases). This metabolic acidosis was 
regularly accompanied by a rise in lactic acid suffi- 
cient to account for more than half the calculated 
change. There was no respiratory acidosis during 
ether anesthesia. During cyclopropane anesthesia 
in infants and children, like adults, there was 
often a slight to moderate respiratory acidosis, but 
no metabolic acidosis or rise in lactic acid. Serum 
potassium regularly dropped during ether anes- 
thesia and usually rose during cyclopropane. 
Changes in chloride and sodium ions were incon- 
sistent and slight in magnitude. The changes in 
bicarbonate, lactic acid, lactate-pyruvate ratio, 
blood sugar, and serum potassium during ether 
anesthesia are qualitatively similar to changes 
observed following the administration of epineph- 
rine in physiological quantities. They do not re- 
semble the changes observed during anoxia, as 
has been previously suggested. 


Conversion of ethanol to acetaldehyde in vitro. 
T. N. Bursriper*, V. C. SuTHERLAND* AND 
Cuartes H. Hine. Div. of Pharmacology and 
Experimental Therapeutics, Univ. of California, 
San Francisco 
Evidence is presented to establish the assump- 

tion that acetaldehyde is an intermediate product 
in the metabolism of ethanol in vitro. CH;C*H,0H 
was incubated with the rat liver slices for 2 hours 
at 37°C. in Krebs-Ringer solution containing 
0.05% semicarbazide hydrochloride. Acetaldehyde 
formed from the ethanol was identified as the semi- 
carbazone spectrophotometrically and by its melt- 
ing point. Origin of the labeled acetaldehyde from 
the labeled ethanol was established following com- 
bustion by use of the helium tube scaler. 


Effect of acetyl-8-methylcholine, carbamylcholine 
and atropine on survival of x-irradiated mice. 
W. T. Burnett, Jr., A. W. Burke, JR., AND 
A. C. Upron (introduced by H. D. Bruner). 
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Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 

Tenn. 

The ability of certain drugs which act on the 
autonomic effector cells to modify the effects of 
x-radiation in mice of the Cy; black strain has been 
examined. The 28-day LDs5o of x-rays for 8- to 10- 
week-old male mice of this strain is approximately 
600 r. The Lbds5o after treatment with acetyl-8 
methylcholine bromide (mecholyl bromide, 17-135 
mg/kg. body weight), acetyl-8-methylcholine chlo- 
ride (mecholyl chloride, 36 mg/kg.), or carbamyl- 
choline chloride (Doryl, 1 mg/kg.), was approxi- 
mately 900 r. The protective effect was observed 
when the drugs were given by intraperitoneal in- 
jection 3-5 minutes before total body x-irradiation. 
A similar pretreatment with betaine (500 mg/kg.), 
sodium bromide (14 mg/kg.), sodium chloride 
(0.2 ml. of physiological saline), or atropine sulfate 
(2 mg/kg., intramuscularly) failed to alter the 
survival pattern. However atropine, given before 
irradiation, counteracted the protective action of 
mecholyl bromide. Gross anatomical findings in 
mice sacrificed at intervals following x-irradiation 
indicate the development of acute radiation injury 
qualitatively similar in both mecholyl-treated 
and nontreated animals. The damage in the 
treated group however appeared less severe and 
recovery occurred much earlier. However, mice 
that survived 56 days or longer after exposure 
showed testicular atrophy, depigmentation of fur, 
and retarded growth indicating that regeneration 
was not complete. The mechanism of the protec- 
tive action of the parasympathomimetic drugs 
remains to be established. Available data suggest 
that it involves the production of hypoxia, al- 
though the possibility of a specific pharmacologic 
or homeostatic effect must be considered. 


Metabolic fate of Tromexan in man. J. J. BurNs,* 
Murray WEINER,* SHIRLEY WEXLER* AND BER- 
NARD B. Broprge. New York Univ. Research 
Service, Goldwater Memorial Hosp., New York 
City, Nat. Heart Inst., National Insts. of Health, 
Bethesda, Md. 

Tromexan (a carboxyethyl ester of Dicumarol) 
has been recently introduced as an anticoagulant 
with a short duration of action. The drug is rapidly 
metabolized, and negligible amounts are excreted 
in urine after intravenous administration. The 
compound is not de-esterified in man; instead an 
important metabolic pathway involves the intro- 
duction of a phenolic group in one of the benzene 
tings. The position of the phenolic group was de- 
termined to be meta to the lactone bridge. The 
metabolite administered to man was found to 
exert no effect on the prothrombin time. Only after 
Tromexan has disappeared from the body does an 
appreciable amount of the metabolite appear in 


urine. Studies on patients with biliary fistula sug- 
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gest that this delayed excretion results from the 
secretion of the metabolite into bile, followed by 
the subsequent appearance in urine after absorp- 
tion from the gastrointestinal tract. Other species 
metabolize Tromexan differently than does man. 
The rabbit excretes a considerable fraction of the 
drug unchanged; the compound does not undergo 
oxidation in the aromatic ring, but a major route 
of metabolism involves deesterification to yield 
the corresponding acid of Tromexan. In the dog 
the drug does not have a short duration of action; 
it behaves differently than in man or rabbit in that 
its metabolic transformation is almost as slow as 
Dicumarol. 


Action of adrenergic blocking agents on nicotine- 
induced tremors. RayMOND L. CAHEN AND JOAN 
M. Tuomas.* Maltbie Lab., Morristown, N. J. 
In unanesthetized rabbits, nicotine (1 mg/kg. 

tartrate intravenously) induces tremors which are 

blocked by anti-Parkinson drugs but not by 
ganglionic blocking agents and atropine (Bover 

AND Lonoo, J. Pharmacol. & Exper. Therap. 102: 

22, 1951). Such tremors, however, are also blocked 

by neuromuscular blocking agents and central 

depressants (CAHEN AND Lyngs, J. Pharmacol. & 

Exper. Therap. 103: 44, 1951). It was found that 

such tremors are blocked by adrenergic blocking 

agents 883F, 933F and Dibenamine. A linear rela- 
tionship exists between the probit of rabbits pro- 
tected and the logarithm of the doses of the antag- 
onist. The average dose protecting 50% of the 
animals is 883F, 1.5 mg/kg., 933F, 2.5 mg/kg. and 

Dibenamine .4 mg/kg. Similar tremors were in- 

duced by intravenous injection of a ganglionic 

stimulant agent 1-Dimethyl-4-Phenylpiperazi- 
nium Iodide (500 gamma/kg.) and acetylcholine 

(15 gamma/kg. after atropine 10 mg/kg. and 

eserine 1 mg/kg.); such tremors are also blocked 

by the adrenergic blocking agents. 


Parasympatholytic and vagolytic actions of syn- 
thetic local anesthetics. BENJAMIN CALESNICK 
AND N. H. Smitu.* Dept. of Pharmacology, 
Hahnemann Med. College, Philadelphia, Pa. 
The parasympatholytic as well as the vagolytic 

properties of synthetic local anesthetics have been 

demonstrated in this and other laboratories. This 
work has been extended using dogs anesthetized 
with morphine-chlorobutanol. In addition to pro- 
caine and its analogues, naturally occurring and 
synthetic parasympatholytic agents were used. 
These drugs were administered intravenously by 
slow infusion at a constant rate and continuous 
recordings were obtained of blood pressure, res- 
piration and electrocardiographic changes. Both 
intact and severed vagi were stimulated electri- 
cally with an inductorium and pharmacologically 
with parasympathomimetic drugs. Atropine ini- 
tiaily blocked the left vagus to electrical stimula- 
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tion at a dosage of approximately 6.25 gamma/kg., 
whereas, procaine produced a similar block at 
12.0 mg/kg. At these dosages, the cardiac changes 
induced by parasympathomimetic drugs were also 
blocked. It was observed that at the point where 
both vagi were blocked by atropine, control 
studies revealed insignificant changes in physio- 
logical functions. Acetylcholine in doses up to 
16.0 gamma/kg. failed to elicit a response as did 
the electrical stimulation of the peripheral stumps 
of the vagi. Further increase in the dose of acetyl- 
choline produced the classical ‘nicotinic’ effect, 
while increase of current strength produced no 
quantitative alterations. On the other hand, pro- 
caine produced an increase in the respiratory rate 
and elevation of the T wave, during control 
studies. The ‘muscarinic’ action of acetylcholine 
was easily demonstrated if the blocking agent was 
a synthetic local anesthetic or the analogues 
thereof. The exact mechanism of action of these 
diverse classes of drugs with parasympatholytic 
activity, especially when the exact mode of hypo- 
tension is considered, constitute another approach 
to this problem. 


An empirical comparison of intra-test and inter- 
test error of the LDs. Lyte D. Cavin AND 
Homer B. FREEsE (introduced by W. E. Ham- 
BOURGER). Div. of Biological Research, G. D. 
Searle & Co., Chicago, IIl. 

The error assigned to an LD;o should reflect the 
inter-test variation which would be encountered 
if a large number of determinations of the LDs0o 
were made in standard laboratory practice. The 
objective of these experiments was to compare 
intra-test error, i.e. the standard deviation of the 
LD;5o as calculated from a single determination, 
with inter-test error. Eight tests were run on each 
of 6 compounds to determine LDso’s in mice. 
Standard deviations of the LD50’s were calculated 
1) by the usual formula, as given by Bliss, for a 
single test determination and 2) from the series of 
8 LD50’s on each compound. The test dates, person- 
nel and compound solutions differed from test to 
test. In spite of the variability of these factors, the 
results for all compounds showed that the inter- 
test error was not significantly greater than the 
error obtained from a single determination. It 
may be concluded that with the existing conditions, 
the standard deviation of a single determination 
satisfactorily estimated the appropriate error, 
i.e. the inter-test error. 


Disruption of external respiration by eserine and 
its restoration. C. A. bE CANDOLE (introduced 
by M. K. McPuart). Suffield Experimental Sta- 
tion, Alberta, Canada 
Spirometric and other evidence is presented 

showing that, in the monkey given eserine intra- 

venously, the proximate cause of death is failure 
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of pulmonary ventilation. From studies of how 
failure comes about, it is clear that in this species, 
of the 3 or more factors known to be involved 
(disorganization of central control, bronchospasm, 
neuromuscular block) the first is the important 
one. Minimal doses upset the rhythm of the 
respiratory movements, and total and permanent 
arrest of breathing result from doses which pro- 
duce little or no evidence of either bronchospasm 
or neuromuscular block. Pneumograms show fea- 
tures which appear characteristic. Although the 
great antidotal value of atropine given subsequent 
to eserine is well known, there was no good evi- 
dence relating this to any action upon the central 
control of respiration until the work of Douglas 
and Matthews (J. Physiol. 114, 31, 1951). Relaxa- 
tion of the spastic bronchi by atropine will, of 
course, remove one element hampering ventila- 
tion, but much more important in this species at 
least is its ability to restore regularity and power 
to the enfeebled, disorganized breathing move- 
ments, and its property of making it possible for 
breathing to be restarted after it has once stopped, 
both of these being attributable to actions on the 
central mechanism. Depending on the circum- 
stances in which it is given, at least three entirely 
separate responses to the injection of atropine can 
be recognized, and their interpretation raises 
fundamental issues which appear capable of shed- 
ding new light on the central and reflex control of 
respiration. 


Methyl donor formed enzymatically from L-methi- 
onine and adenosinetriphosphate. G. L. Can- 
TONI. Dept. of Pharmacology, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 

A compound capable of transferring its methyl 
group in the absence of energy-rich phosphate is 
formed enzymatically by reaction 1 (L-methionine 
+ ATP GSH, Mg** ‘active methionine’ + inor- 

any 


ganic phosphate) catalyzed by the methionine- 
activating enzyme (Canton1, J. Biol. Chem. 189: 
745, 1951). ‘Active methionine’ has been isolated 
from the reaction mixture by a procedure involv- 
ing removal of Mg**, precipitation of organic and 
inorganic phosphates with barium and alcohol and 
separation from residual methionine by paper 
chromatography. After elution from paper, the 
intermediate will methylate nicotinamide or guan- 
idoacetate in the presence of the specific methyl- 
pherases. Using S*-methionine it was discovered 
that the intermediate isolated as above a) contains 
sulfur, but no phosphorus; 6) has an ultraviolet 
absorption spectrum resembling that of a 9- 
substituted adenine compound; c) contains pen- 
tose as determined by the Bialorcinol reaction. 
After treatment with HNO, the compound had 4 
different Rs; its maximum extinction shifted to 
250 my., but it still contained sulfur and pentose. 
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The significance of these and related findings and 
their implications to the problem of the chemical 
nature of the methyl donor formed enzymatically 
will be discussed. 


Electrocardiographic changes during endotracheal 
intubation. R. T. Capps, A. M. MacKay* anp 
O. 8. OrtH. Depts. of Pharmacology and Anes- 
thesiology, Univ. of Wisconsin Med. School, Madi- 
son. 

As part of a study of electrocardiographic 
changes during clinical anesthesia, particular at- 
tention has been directed to the possibility of 
alterations of cardiac rhythm as the endotracheal 
tube was inserted. Control electrocardiograms of 
the conventional limb leads I, II and III were 
made using a direct-writing electrocardiograph 
before anesthesia was started, and the beam, usu- 
ally lead II, was then observed continuously 
throughout anesthesia. At the time of intubation, 
electrocardiograms were made continuously dur- 
ing the insertion, or attempted insertion, of the 
tube into the trachea. The beam was closely ob- 
served and electrocardiograms made during the 
period immediately following intubation to de- 
termine if electrocardiographic changes occurred. 
It seems that there is an increase in number and 
severity of irregularities for the agents used, in the 
following order: intravenous barbiturates; bar- 
biturates with curare-like drugs; ether-N.O; cy- 
clopropane-N.O, and chloroform. 


Determination of activity of arterial adenosine 
triphosphatase. C. JELLEFF Carr, FeprErick K. 
BELL* AND JOHN C. Krantz, JR. Dept. of Phar- 
macology, Univ. of Maryland School of Medicine, 
Baltimore, Md. 

The methods available for the determination of 
ATPase activity of tissues of the vascular system 
where the total amount of enzyme is small and 
where the quantity of tissue is very limited, are 
not satisfactory. A method for the determination 
of the ATPase activity of aortic arterial tissue 
based on the micro determination of phosphorus 
as magnesium ammonium phosphate and its sub- 
sequent colorimetric estimation has been de- 
veloped. The results obtained by this method in an 
examination of the aortic tissues of the rabbit, rat, 
turtle, dog, chicken and frog are presented. An 
examination of the ATPase activity of other 
segments of the vascular system of the dog has 
been made. The method has yielded satisfactory 
results in the determination of ATPase activity of 
other tissues, e.g. brain and heart. 


Excitement stage of barbiturate action. Rauru J. 
Cazort. Dept. of Pharmacology, Meharry Med. 
College, Nashville, Tenn. 

Adult white rats were given 10 daily doses of 
barbiturate per os and records made of the degree 
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of excitement, sedation and narcosis, particular 
attention being paid to the excitement obtained 
after repeated administration. Evipal Sodium and 
Seconal Sodium were used. With doses of Evipal 
Sodium (80 mg/100 gm. body weight) decreases in. 
the sleeping time became evident on the 3rd day. 
At this time one third of the experimental animals 
fell asleep, the sleep lasting about half the time of 
that occurring on the first day. Excitement in 
those animals not falling asleep was apparent, by 
observation and by graphic record. On the 4th and 
5th day, all animals remained awake; half showed 
sedation and half were excited. The syndrome of 
excitement lasted 5-12 minutes; such excitement 
did not occur in the controls. By the 10th day, 
excitement as well as sedation had largely disap- 
peared; full sensitivity returned, however, after a 
week of rest. With Evipal Sodium (40 mg./100 gms. 
B.W.) there was only sedation, less pronounced 
on the 3rd day. Mild excitement developed on the 
5th day, and was evident on all subsequent days. 
Another series of animals given Seconal Sodium 
(60 mg/100 gm. B.W.) showed reductions in sleep- 
ing times after the 4th day. In this series, excite- 
ment was neither consistent nor marked. Graphic 
records made of the excitement periods appear to 
confirm the observations; analysis of the records. 
is still in progress. 


Distribution and excretion of radioactivity in rats 
injected with C14 labeled Priscoline-HCl. B. 
Crentury,* L. E. Exitrnwoop,* J. D. Kouui* 
AND J. M. Coon. Dept. of Pharmacology, Univ. 
of Chicago, Chicago, Ill. 

Radioactive Priscoline labeled with C!* at the 
alkyl carbon linkage and having an activity of 1.0 
pce/mg. was made available to us for this study 
(Ciba). Urine and stools were collected separately 
from 12 white rats injected intravenously with 
7.95 mg/kg. Animals were sacrificed at 1, 2, 5 and 
12 hours after injection. Two rats were injected 
intraperitoneally and two subcutaneously with 15 
mg/kg. and sacrificed after 24 hours. Five animals 
were given 15 mg/kg. and one 8 mg/kg. intraperi- 
toneally and sacrificed after 48 hours. All the tis- 
sues studied except brain showed the ability to 
concentrate the radioactivity from the blood. 
Liver showed the greatest uptake and slowest 
release of radioactivity, its concentration being 20 
times that of blood in 5 hours. Kidney, lung and 
adrenal concentrations were 9, 3.6 and 2.6 times 
that of the blood respectively, while the brain 
concentration was less than one-third that of the 
blood. Carcass and muscle concentrations were 
about twice the blood levels. In one hour 38.7% 
of the injected radioactivity was recovered in 
the urine, and in 12 hours 90.7% was recovered. 
No further recoveries were obtained after 48 hours. 
Stool recoveries were less than 1.5% after 48 hours. 
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An average of 0.21% of the radioactivity was re- 
covered from exhaled air of three animals tested 
for 24 hours. Paper chromatographic studies have 
suggested that most, if not all, of the radioactiv- 
ity in the urine represented unchanged Priscoline. 


Comparison of 11-hydroxy cardiac glycosides and 
aglycones with cortisone and compound F. K. 
K. CHEN, Ropert C. ANDERSON*, AND CHARLES 
L. Ross.* Lilly Research Lab., Indianapolis, Ind. 
It has been repeatedly suggested that sarmentog- 

enin may serve as an intermediate for the prepara- 
tion of cortisone or compound F. This prompted 
us to investigate a group of 1l-hydroxy cardiac 
glycosides and aglycones for cortisone-like action. 
Sarmentocymarin, ouabain, sarmentogenin, oua- 
bagenin, gamabufagin and gamabufotoxin were 
studied with cortisone and F as controls. Two 
pharmacologic methods were adopted—the meas- 
uring of liver glycogen deposition and the counting 
of circulating eosinophiles, both in adrenalecto- 
mized mice. All the compounds were made into 
very dilute alcoholic solutions, and suitable doses 
were injected subcutaneously. The results with 
the cardiac substances in both tests were uni- 
formly negative in relatively large doses. On the 
other hand, both cortisone and F were effective in 
reducing eosinophiles and increasing liver glyco- 
gen. 


Effect of tetraethylthiuram disulfide on toxicity of 
ethanol and acetaldehyde. Greorce P. CHILp, 
Matcotm Crump* AND PETER LEonaARD*. Dept. 
of Physiology and Pharmacology, Albany Med. 
College, Albany, N.Y. 

The LDso of ethanol, EtOH, in rats was 7.7 gm/ 
kg., using 50% EtOH. After sensitization with 
tetraethylthiuram disulfide, TTD, ‘Antabuse’, the 
LDso Was significantly less, 6.5;5, 4.4, and 4.1 gm/ 
kg. at TTD dosages of 1.5, 3, 5, and 7.5 gm/kg., 
respectively. The duration of the alcoholic stupor 
among the surviving animals was also increased. 
Since TTD is alleged to produce its sensitization 
to EtOH by inhibiting its oxidation from proceed- 
ing beyond the acetaldehyde, AcH, stage, it was 
of interest to determine the effect of TTD on the 
toxicity of AcH. The LDso of AcH was 1.23 gm/kg., 
using 4% AcH. There was no effect of TTD on 
either the LD59 of AcH or the duration of its effects. 
To simulate the situation in which man might im- 
bibe EtOH repeatedly while taking TTD, rats 
were given daily doses of both drugs. In control 
animals receiving 4.2 gm/kg/day of EtOH there 
was no cumulative effect. The rats receiving both 
drugs, however, showed a progressive increase in 
the toxicity of this daily dose of EtOH. All the 
animals receiving 50 mg/kg/day of TTD with the 
test dose of EtOH expired in 6 days. The smallest 
effective dose of TTD, 2 mg/kg/day, caused a 
progressive weight loss for the 15 days during 
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which the rats received both drugs. In comparable 
experiments using AcH in a test dose of 0.7 gm/ 
kg/day there was no cumulative effect. 


Antispasmodic activity of a series of benzoyl 
cyclo-carboxylic acid esters of diethylamino- 
ethanol. Byron B. CLark, ELIzABETH GRAcE,* 
RutH MitcHELt* anp Murray Buarr* Pharma- 
cology Dept., Tufts College Med. School, Boston, 
Mass. 

The compounds in this series were screened by 
the Magnus isolated rabbit ileum technique and 
assayed in comparison with atropine in a 4 square 
design. The more active compounds were assayed 
for atropine activity on the cat blood pressure us- 
ing a continuous infusion of carbaminoylcholine 
and epinephrine. In addition, the acute toxicity 
in mice and the stability to esterase breakdown in 
fresh human serum were determined. The parent 
compound is the benzoylacetic acid ester of di- 
ethylaminoethanol which is inactive, however 
substitution of saturated cyclic rings on the a 
carbon confers appreciable activity. The highest 
activity for the tertiary amines was found for the 
cyclopropyl] ring (N-diethylaminoethyl-1-benzoyl- 
cyclopropyl carboxylate); activity decreased in 
the following order: cyclopentyl, cyclobutyl, and 
cyclobexyl. The methylbromide quaternary 
amine analogue of the cyclopropyl compound 
(2 - ethyl(1 - benzoyleyclopropane - 1 - carboxy]- 
ate) methyl diethylammonium bromide) had about 
the same activity on the rabbit ileum, but higher 
specific atropine-like activity on the cat blood 
pressure test. Both compounds are moderately 
stable in human serum, with the tertiary amine 
being more stable than the quaternary amine. 
The activities and the toxicities of the compounds 
are sufficiently favorable to indicate determina- 
tion of activity in man. 


Correlation of psychologic tests and achievement 
records with speed of visual accommodation in 
man. RANDOLPH CLEMENTS,* JOHN Date AR- 
CHER,* RoBERT G. BRrown* anp G. A. EMERSON. 
Univ. of Texas Med. Branch, Galveston. 

Speed of visual accommodation was measured 
with the tachistoscope devised by C. H. Ferree 
and G. Rand (Arch. Ophthalmol. 15: 1072, 1936). 
Two groups of subjects, totaling ca. 350, were 
studied. The 1st comprised sophomore and junior 
medical students and student nurses; the 2d, in- 
mates of the Texas Prison System. Robertson 
(Arch. Ophthalmol. 14: 82, 1935) notes a correlation 
with intelligence, within the same age groups; we 
have confirmed the significant increase in time of 
accommodation with age. Since results of the 2 
groups agreed within close limits, correlation with 
objective tests of intelligence and achievement 
were made for each group. For the medical stu- 
dents, M. C. A. T. scores and pre-medical averages 
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were available; for the prison inmates, the new 
Stanford Achievement, the quick-scoring Otis 
test, the Minnesota Multiphasic Personality In- 
ventory and the Lee and Thorpe Occupational 
Interest test were available. Results indicate that 
factors of intelligence or training are of minor 
significance, despite the admittedly considerable 
importance of immediate memory in estimating 
speed of visual accommodation with the tachisto- 
scope. 


Inhibitory action of steroid hormones on citrate 
synthesis in vitro. KENNETH W. CocHRAN* AND 
KENNETH P, DuBots. U.S. Air Force Radiation 
Lab.and Dept. of Pharmacology, Univ. of Chicago, 
Chicago, Ill. 

Recent investigations in this laboratory showed 
that the administration of fluoroacetate to female 
rats caused citrate accumulation in the liver in 
contrast to the inability of male rats to accumulate 
citrate following fluoroacetate. Evidence that an 
inhibition of citrate synthesis by certain steroid 
hormones might be responsible for this sex differ- 
ence was obtained from experiments on castrated, 
adrenalectomized, and x-irradiated rats and from 
the inhibition of citrate and acetoacetate syn- 
thesis by liver homogenates observed in vitro with 
testosterone and desoxycorticosterone. The pres- 
ent investigation was undertaken to obtain further 
information on the influence of various steroids 
(Schering Corp.) on citrate synthesis by liver and 
other tissues. Citrate formation was measured 
using the system of Pardee and Potter (J. Biol. 
Chem. 178: 241, 1949). The average oxygen con- 
sumption and citrate formation um/50 mg/40 min.) 
for normal rat tissues were: liver, 7.2 and 3.5; 
kidney, 20 and 2.5; brain 4.9 and 1. Methyl andro- 
stenediol, estrone, cortisone acetate, cholesterol, 
and ouabain were ineffective as inhibitors while 
testosterone, desoxycorticosterone, progesterone 
and diethylstilbesterol effectively inhibited citrate 
synthesis and oxygen consumption by liver, kid- 
ney, and brain with kidney being the most sensi- 
tive in vitro. Testosterone (200 ug/flask) inhibited 
oxygen consumption of liver 52% and citrate 
formation 50%, while the values for kidney were 
59% and 50%, and brain 25% and 46%. Desoxy- 
corticosterone (200 ug/flask) inhibited citrate syn- 
thesis by liver 74%, kidney 83%, and brain 46%. 
Progesterone (200 ug/flask) inhibited liver 82%, 
kidney 99%, and brain 62% and diethylstilbesterol 
was similarly effective. 


Relationship between barbital concentration and 
antagonism to metrazol. VERsA V. CoLE AND 
H. R. Huwuprev. Indiana Univ. School of Med- 
icine, Indianapolis. 

Male mice weighing from 20-30 gm. were used as 
experimental animals. Metrazol, 50 mu/gm. ad- 
ministered to mice by vein killed 20 out of 20 mice. 
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Two minutes after barbital sodium, 300 mu/gm. 
with a brain concentration of 38 mu/gm. of bar- 
bital, 20 out of 20 mice survived the same dose of 
metrazol. From 30 minutes to 12 hours after bar- 
bital the survivors from metrazol varied from 6-8 
mice out of 10 injected. At 12 hours no barbital 
was found in the brain while at 1 hour with the 
same survival rate the concentration in the brain 
was 154 mu/gm. Appreciable concentrations of 
barbital were found at 12 hours in the whole mouse, 
liver, kidney, muscle and blood. After 16 hours it 
was not possible to find barbital in these tissues, 
and yet the survival rate of mice given metrazol 
from 16-24 hours after barbital was 30%. If the 
antagonism to metrazol by barbital is a function 
of the concentration of barbital an extremely low 
concentration suffices to give protection. 


Chronic inhalation toxicity of hydrazine vapors to 
dogs and rats. CHARLES C. ComsTocK* AND 
Frep W. Oserst. Chemical Corps Med. Labs., 
Army Chemical Center, Md. 

The chronic inhalation toxicity of hydrazine 
vapors (concentration, 6 mg/m*) was determined 
on 2 dogs and 20 rats. One dog and 10 rats served 
as controls and were kept under the same condi- 
tions as the experimental animals. Exposures were 
made 6 hours each day, 5 days/week, for 31 weeks. 
One dog lost 16% of his original body weight and 
the other 29%. There were periods of loss of appe- 
tite alternating with periods of normal food con- 
sumption throughout the experiment. Beginning 
with the 11th week the loss of appetite was accom- 
panied by muscle tremors, weakness and vomiting. 
These signs became more severe with each period 
of loss of appetite. During the course of the experi- 
ment, blood counts and blood chemistry were 
normal except for an increased stab count and a 
mild hypoglycemia toward the end of the experi- 
ment. The rats continued to gain weight through- 
out the experiment at the same rate as the con- 
trols. Beginning with the 23d week the rats 
became lethargic. Two died during the 28th week. 
Autopsies of the dogs and rats showed that tissue 
alterations were confined chiefly to the lungs. The 
rats exhibited an interstitial pneumonitis with a 
few localized areas of alveolar emphysema. The 
dogs’ lungs had alternating patchy areas of em- 
physema and atelectasis which were sufficiently 
large to be visible grossly. The musculature of the 
bronchioles was found to be undergoing hyper- 
trophy. 


Excretion and concentration of antibiotics in bile. 
D. L. Coox*, Coteta A. LAwLer* anp D. M. 
GREEN. Div. of Biological Research, G. D. Searle 
& Co., Chicago, Ill. 

Bile and plasma concentrations were measured 
in a group of anesthetized dogs following intra- 
venous doses of various antibiotics. Penicillin was 
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highly concentrated in the bile, its maximum being 
28 mm/1. compared to 0.2-0.7 mm/I. for the other 
antibiotics at the dosages studied. The biliary 
concentrations of dihydrostreptomycin, terramy- 
cin and aureomycin tended to approach maxima 
relatively independent of their plasma levels, 
suggesting saturation of hepatic transfer mecha- 
nisms. This phenomenon was particularly evident 
for aureomycin, which reached the same plateau of 
biliary concentration despite fourfold variations 
in dose and tenfold variations in plasma concen- 
trations. 


Effect of mercurial diuretics on enzymes of kidney. 
JoHN H. CopENHAVER* AND ANDRES GOTH. 
Dept. of Pharmacology, Southwestern Med. School, 
Univ. of Texas, Dallas. 

Comparative studies have been made of the 
inhibition of a number of enzymes in rat kidney 
homogenates by sulfur-linked (Thiomerin) and 
non-sulfur linked (Mercuzanthin, Mercuhydrin) 
mercurial diuretics. This work, has been carried 
out under the postulate that since the 2 types of 
mercurials are of approximate equal effectiveness 
as diuretics, the affinity of the enzymes involved 
in salt reabsorption should be of the same order of 
magnitude for both types of drugs. It is further 
postulated that such enzymes will be among those 
having the greatest affinity for the mercurial di- 
uretics. Studies on anaerobic glycolysis, the tri- 
carboxylic acid cycle, various dehydrogenases, 
transaminase and other enzymes will be reported. 


Cardiovascular and central nervous system actions 
of cassaine and cassaidine. M. pEV. CoTTEen’, 
L. I. GotpBeRG* anv R. P. Watton. Depart. of 
Pharmacology, Med. College of South Carolina, 
Charleston. 

Cardiovascular effects of cassaine and cassaidine 
were determined in open-chest dog preparations 
according to methods previously used in charac- 
terization of other Erythrophleum alkaloids (Fed- 
eration Proc. 10: 299, 1951). About 14 experiments 
were conducted with each alkaloid and a similar 
additional series with ouabain was included for 
comparison. In all experiments, after stable levels 
of response to the initial drug, ouabain was infused 
to termination. Contractile force, arterial pressure 
and ECG effects with cassaine and cassaidine were 
qualitatively similar to those of ouabain. Quanti- 
tatively, cassaine produced greater contractile 
force increments at the dose range of 0.25 cat unit/ 
kg. At other dose levels the distinctions were not 
significant. There were no differences in per- 
sistence of contractile force increments ‘at any of 
the dose levels. With cassaine and cassaidine, 
however, the arrhythmias were conspicuously 
more transient than with ouabain. This feature of 
transient arrhythmias was also demonstrated by 
greater supplemental doses of ouabain required to 
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terminate the experiments and by a separate 
series of repeated injections in cats. In unanesthe- 
tised dogs, cassaine produced static ataxia at dose 
levels of 0.25 cu/kg. i.v. and bizarre convulsive 
seizures with 0.5 cu/kg.; cassaidine produced 
ataxia, cataleptic postures and no convulsions 
with 0.7 cat unit/kg.; cassaidine in doses of 0.5 
cu/kg. consistently produced emesis but no im- 
portant effect on Thiry-Vella fistula tracings. 
These crystalline alkaloids were prepared by 
Ruzicka et al. and obtained through the courtesy 
of R. Meier, Basle, Switzerland. Cat unit strengths 
were found to be approximately the same as re- 
ported by Chen et al. (J. Am. Pharmacol. Assoc., 
27: 9, 1938). 


Enzyme inhibition as a cause of sensitization of 
vessels to the vasoconstrictor action of adren- 
aline. GeorGcE C. Cotzias, THEODORE BaLovr- 
DAS AND VINCENT P. Dote (introduced by A. E. 
Coun). Hosp. of the Rockefeller Inst. for Med. 
Research and the Dept. of Biology, New York 
Univ., New York City. 

The Monoamine Oxidase (MAO) of the rat’s 
mesentery was demonstrated to be localized in the 
walls of the vessels, by staining the aldehyde pro- 
duced during the oxidative deamination of Tyr- 
amine. The mesentery’s MAO activity was meas- 
ured by the rate of deamination of 3 X 10°M 
Tyramine at 20°C. Benadryl and indole acetic acid 
were demonstrated to be in vitro inhibitors of 
MAO. Similarly, inhibition of the specific activity 
of MAO of the rat’s mesentery after in vivo intra- 
venous injection of the inhibitors was found. The 
degree of inhibition was proportional to the 
amount of inhibitor injected. That the inhibitor- 
enzyme combination was not caused by the manip- 
ulations involved was shown by the failure of the 
animals’ blood to cause appreciable inhibition of 
MAO, 15 minutes after injection. Local or intra- 
venous administration of the inhibitors had no 
observable effect on the rat’s mesoappendiceal 
vessels. The intravenous injections were followed 
by a dramatic increase in the sensitivity of the 
mesoappendiceal vessels to locally applied adren- 
aline. The adrenaline threshold decreased from 
4X 10°* to 1 X 10-*. The sensitization appeared 
5-15 minutes after injection, became maximal 
after 20-30 minutes and disappeared after 
minutes. It was proportional to the amount of 
injected inhibitor. The view that this phenomenon 
is probably restricted to amines which are MAO 
substrates was supported by the failure of the 
inhibitors to cause an increase in the sensitivity 
to ephedrine. 


Action of salicylic acid on the adrenal-pituitary 
system. Greorc CroNnHeEIM, J. STANTON KING, 
Jr.* anp Netta Hyper.* Research Dept., The 
S. E. Massengill Co., Bristol, Tenn. 
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At a previous meeting (J. Pharmacol. & Exper. 
Therap., 103: 341, 1951) experimental data were 
presented indicating an action of salicylic acid 
(SAL) on the adrenal-pituitary system. It was 
concluded that this drug has a specific effect which 
results in an increased output of ACTH by the 
pituitary. The experiments were extended to in- 
clude prolonged exposures to repeated doses of 
SAL, as well as combinations of the drug with 
various aminoacids and with intermediates of 
carbohydrate metabolism (citric, gluconic, glu- 
curonic and succinic acid). In most instances the 
combinations produced the same results as SAL 
alone, thus providing additional evidence for the 
specificity of the observed phenomena. However, 
one case of potentiation of the SAL effect by an 
aminoacid was observed. Blood-level determina- 
tions indicated no change in SAL absorption. In 
order to study the mechanism of the SAL action 
the influence of a barbiturate was investigated. In 
normal rats, deep anesthesia with pentobarbital 
sodium significantly reduced the depletion of 
adrenal ascorbic acid following SAL administra- 
tion, but it did not abolish it entirely. There was 
also evidence that the depth of anesthesia was of 
considerable importance. SAL blood-levels in the 
pentobarbital-treated animals were the same.as in 
normal controls. Pretreatment with atropine did 
not influence the reduction in adrenal ascorbic 


acid produced by SAL. 


Cerebral circulatory and metabolic changes fol- 
lowing intramuscular hexamethonium bromide 
(C-6) in subjects with severe hypertensive re- 
tinopathy. C. W. CrumptTon*, Q. R. Murpuy,* 
J. J. Warrmore*, R. T. Capps anv O. S. Orru. 
Depts. of Medicine, Pharmacology, and Physiology, 
Univ. of Wisconsin Med. School, Madison. 
Cerebral hemodynamics and oxygen metabolism 

{nitrous oxide method) were studied in 6 hyper- 

tensive subjects in the supine position before and 

1 hour after intramuscular hexamethonium bro- 

mide (0.8-1.2 mg/kg.). All subjects exhibited a 

grade III-IV degree of hypertensive retinopathy 

(Keith-Wagener classification). Intramuscular C-6 

resulted in a 29% reduction in mean arterial blood 

pressure (p < .02) and a 30% decrease in cerebral 
vascular resistance (p < .02) without essential 
change in cerebral blood flow (56 and 57 cc/100 
gm/min.). The increase in oxygen uptake of the 
brain from 3.6-4.0 cc/100 gm/min. was not statis- 
tically significant in 6 patients. A significant de- 
crease in internal jugular venous oxygen satura- 
tion (p < .01) was observed during the period of 
blood pressure reduction. Under the experimental 
conditions described, the equal reduction in mean 
arterial blood pressure and cerebral vascular re- 
sistance without change in the volume of blood 
flow through the brain indicates a favorable thera- 
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peutic effect of hexamethonium bromide upon 
cerebral hemodynamics in essential hypertension. 
However, the significant reduction in internal 
jugular venous oxygen saturation suggests that a 
satisfactory cerebral metabolic adjustment to the 
decrease in blood pressure had not occurred 1 hour 
following drug administration. 


Interrelation of drugs, ions and metabolism in 
uterine muscular activity. Epwin E. Danie 
(introduced by Louis 8. Goopman). Dept. of 
Pharmacology, Univ. of Utah College of Medicine, 
Salt Lake City. 

Uterine responses to sympathomimetics, para- 
sympathomimetics, histamine and pitressin, and 
effects of blocking agents have been studied in 
vitro. Responsiveness to sympathomimetics, as to 
other agents producing contraction, is correlated 
with the potentiality of the uterus for spontaneous 
activity. Tonus (contracture), rather than inac- 
tivity, causes the uteri of non-pregnant cats and 
guinea pigs to respond to sympathomimetics by 
relaxation rather than by contraction. If contrac- 
ture is relaxed, responses to all contraction-pro- 
ducing agents are restored or improved. Proges- 
terone pretreatment of non-pregnant cats reduces 
the tendency of the uterus to undergo contracture. 
N-isopropyl-norepinephrine, epinephrine, hista- 
mine and sometimes norepinephrine, after they 
are administered and washed out, temporarily 
depress spontaneous activity and responsiveness 
to contraction-producing agents. Blockade of their 
excitatory actions enhances their depressant ac- 
tions. Ringer’s solution which has been in contact 
with active strips does not restore activity to 
depressed strips. Moderate dosages of pitressin, 
acetylcholine and methacholine promote sponta- 
neous activity and responsiveness and antagonize 
the depression produced by sympathomimetics 
and histamine; higher doses produce post-wash 
depression. Anoxia, iodoacetate or prolonged dep- 
rivation of exogenous glucose depresses both 
spontaneous activity and responsiveness to con- 
traction-producing agents and potentiates and 
prolongs the post-wash depression produced by 
such agents. Calcium deficiency (during recovery 
only) prolongs whereas potassium deficiency 
shortens the depressant effects of contraction-pro- 
ducing agents. Recovery in the absence of both 
calcium and potassium is very slow. It is postu- 
lated that autonomic agents have important 
actions on an energy-requiring system necessary 
for activity of uterine smooth muscle different 
from the receptor systems. This system may be 
the active transport of cations. 


L-isomethadone and morphine analgesia: poten- 
tiation by dihydrogenated ergot alkaloids in the 
rat. NorMAN A. Davip AND HERBERT J. SEM- 
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LER*. Dept. of Pharmacology, Univ. of Oregon 

Med. School, Portland. 

Small doses of DHE #45, DHO #180 and CCK 
#179 (Sandoz) ranging from 0.2-0.6 mg/kg. were 
found to block the hyperglycemia caused by single 
doses of 15 mg/kg. of morphine sulfate or 5 mg/kg. 
of either L-isomethadone, pi-methadone or L- 
methadone in rabbits (N. M. PHatak, AaNp T. T. 
Nitta, Fall Meeting, Amer. Soc. Pharmacology, 
Oct. 15-17, 1951, Omaha, Neb.). These results 
prompted us to study the effects of combinations 
of these drugs on analgesic activity using the D’ 
Amour-Smith technic with Sprague-Dawley rats 
weighing from 150-200 grams. The dihydrogenated 
ergot alkaloids were administered subcutaneously 
30 minutes before the i.p. injection of the analgesic 
drug to groups of from 5-8 rats. For each trial a 
control group was injected i.p. with the same dose 
of the analgesic drug alone. No significant anal- 
gesic action was noted for the dihydrogenated 
ergot alkaloids when administered i.p. alone in 
the dose range we used. Results indicate that 
preliminary administration of such drugs as DHE 
45, DHO 180 and CCK 179 before administration 
of an analgesic drug significantly enhances anal- 
gesic action compared to the effects obtained from 
the same dose of the analgesic drug given alone; 
also, potentiation of analgesia appears greater 
when small doses of the order of 0.03 mg/kg. to 
0.10 mg/kg. of either CCK #179 or DHO #180 
rather than larger doses are used. With the i.p. 
injection of 6 mg/kg. of morphine sulfate alone, 
the mean percentage increase in reaction time was 
86.9% while in the group given a preliminary sub- 
cutaneous administration of 0.03 mg/kg. of CCK 
#179, this result rose to 161.9%. 


Metabolite of heptachlor, its analysis, storage and 
toxicity. BERNARD Davipow AND JacK. Rapom- 
SKI (introduced by A. J. Lenman). Div. of 
Pharmacology, Food and Drug Admin., Federal 
Security Agency, Washington, D. C. 

An analytical method has been developed for the 
determination in biological tissue of heptachlor 
epoxide, reported elsewhere to be a metabolite of 
the chlorinated insecticide called heptachlor. 
Ether extracts were dissolved in hexane and ex- 
tracted with 95% methanol. The methanol frac- 
tion was diluted with water and extracted with 
hexane. The hexane was concentrated and passed 
through a column of alumina. The metabolite was 
eluted with 10% benzene in hexane and concen- 
trated to 1 ml. Three ml. of a reagent consisting 
of 2 parts methanolic potassium hydroxide and 1 
part diethanolamine were added and the mixture 
heated for 10 minutes at 91°C. From readings taken 
at wavelengths 390, 415, 440 millimicrons, the 
concentration of the metabolite was calculated. 
Results with both rats and dogs demonstrate that 
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the metabolite is stored principally in the adipose 
tissue. Smaller amounts are also found in liver, 
muscle and kidney. Female rats fed a diet con- 
taining 30 ppm. of heptachlor for 2 weeks 
contained 165 ppm. of the metabolite in the fat. 
Male rats under similar conditions averaged 61 
ppm. Two dogs receiving 3 mg/kg. for 95 days and 
1 mg/kg. of heptachlor for 495 days had approxi- 
mately 500 ppm. of the metabolite in fat. When 
injected intravenously into male mice, the me- 
tabolite was between 2 and 4 times more toxic 
than heptachlor. The toxicity of both compounds 
to the common house fly was of the same order. 


Effect of various stigmine type compounds on 
enzymatic hydrolysis of procaine in plasma. 
Davin L. Davis AND Francis F. Foupss (in- 
troduced by. L. O. Ranpauu). Dept. of Anes- 
thesia, Mercy Hospital, and Department of Sur- 
gery, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, Pa. 

The inhibitory effect of neostigmine and RQ2- 
683 on the enzymatic hydrolysis of procaine in 
plasma was reported previously by Aven and 
Foldes (Federation Proc. 10: 295, 1951). The in- 
hibitory effect of several other stigmine type com- 
pounds was since investigated. Various amounts 
of the compound to be studied, dissolved in 0.2 
ml. of distilled water, was added to 1.6 ml. of 
heparinized plasma samples and was incubated at 
37°C for 5 minutes. Following this 0.2 ml. of a 1.0 
mg/ml. procaine solution was added and the in- 
cubation continued for 10 minutes. The substrate 
concentration was 0.1 mg/ml. in all experiments. 
The inhibitor concentration varied from 1:10,000 
to 1:100,000,000. A control sample to which no in- 
hibitor was added was included in each series. The 
inhibitory effect was expressed as: 


% inhibition = 100 — 


procaine hydrolyzed with inhibitor 
procaine hydrolyzed without inhibitor 





With two exceptions the compounds investigated 
showed in dilutions up to 1:1,000,000 an inhibitory 
effect of about 90%. The inhibitory effect of dilu- 
tions between 1:1,000,000 and 1:20,000,000 was of 
the order of 70%. In 1:100,000,000 dilution the in- 
hibition was about 10% to 20%. 


Effect of adrenalectomy and replacement therapy 
on ascites formation in dogs. James O. Davis, 
Davip 8S. Howe. AND JAmMEs L. SouTHWORTH 
(introduced by James H. Baxter). Nat. Heart 
Inst., Nat. Insts. of Health, Bethesda, Md., and 
U.S. Public Health Service Hosp., Baltimore, Md. 
Following right adrenalectomy, ascites was pro- 

duced by constriction of the thoracic inferior 

vena cava. Renal function and metabolic balances 
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were studied during a 3-week control interval and 
for 7 months after left adrenalectomy. In the 
presence of replacement therapy, ascites con- 
tinued to accumulate. Renal function and elec- 
trolyte excretion remained unchanged except for 
the disappearance of the low Na and high K pat- 
tern of fecal electrolyte excretion which is char- 
acteristic of experimental ascites. Discontinuation 
of hormone therapy resulted in a diuresis; the 
general appearance and vigor of the animals was 
excellent until adrenal insufficiency supervened 
after an interval of 10-14 days. The DCA require- 
ment for maintenance of adrenalectomized dogs 
with ascites and after removal of the caval ligature 
and disappearance of ascites was essentially the 
same (.56 mg/day). However, additional DCA. was 
necessary for the accumulation of ascites. Fol- 
lowing removal of the caval ligature, ascites dis- 
appeared despite the administration of 3 mg/day 
of DCA. GFR was markedly elevated above the 
control level during this diuresis. It is concluded 
that adequate adrenocortical function or replace- 
ment therapy is necessary for the formation of 
ascites on a normal salt intake. 


Paraphenylene-diamine anemia in rats. JOHN 
Emerson Davis. Univ. of Texas College of 
Pharmacy, Austin. 

Ten white albino rats were given single sub- 
cutaneous injections of paraphenylene-diamine 
dihydrochloride ranging from 50-80 mg/kg. of 
body weight. Higher doses proved to be fatal 
within 5 hours. This procedure caused the develop- 
ment of anemia within 3 days in all rats, without 
the appearance of any detectable localized edema 
such as has been found in other species. Erythro- 
cyte numbers reached maximum reductions rang- 
ing from 17-40%, with an average of 27%, and 
hemoglobin percentages were reduced, in general, 
proportionately. The anemia persisted for periods 
ranging from 15-30 days. 


Antidiuretic action of L-epinephrine. Ear. H. 
DEARBORN AND Louis A. LasaGna.* Dept. of 
Pharmacology and Experimental Therapeutics, 
Johns Hopkins Univ. School of Medicine, Balti- 
more, Md. 

The effect of L-epinephrine upon a water diuresis 
has been studied. The diuresis was produced in 
trained female dogs by administration of 40 ml. 
water/kg. body weight by stomach tube. The 
L-epinephrine was injected intravenously, as a 
single injection lasting 2-4 seconds, when the 
urine flow had attained a rate of approximately 
3 ml/minute. Small doses of L-epinephrine pro- 
duced simultaneous transient decreases in urine 
flow and creatinine clearance. Larger doses of L- 
epinephrine produced a similar transient decrease 
in creatinine clearance and a prolonged decrease 
in urine flow with normal creatinine clearance. 
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Cross tolerance to hyperglycemic effects of anal- 
gesic drugs. D. De Boer, E. F. Kerru* anp L. 
Wa ts.* Dept. of Pharmacology, St. Louis Univ. 
School of Medicine, St. Louis, Mo. 

Kimura et al. (J. Pharmacol. 101: 1951) reported 
hyperglycemic responses following morphine 5, 
methadone 2, Nisentil 5, and Dromoran 2 mg/kg. 
and tolerance to this effect following daily in- 
travenous injections for 9 weeks (Federation Proc. 
10: 1951). Rabbits were given daily intravenous 
injections of these drugs for 20 weeks and weekly 
blood sugar determinations made on venous blood 
using the Somogyi-Nelson colorimetric method. 
After 9 weeks, the blood sugar determination fol- 
lowed administration of the same drug to all rab- 
bits including saline controls one day of each 
week. Maximal blood sugar in mg% obtained fol- 
lowing administration of morphine to the re- 
spective groups of animals was: morphine 87, 
methadone and Nisentil 96, Dromoran 98, saline 
132. Following methadone: methadone 101, mor- 
phine 96, Nisentil 108, Dromoran 119, saline 121. 
Following Dromoran: Dromoran 102, morphine 
81, methadone 96, Nisentil 89, saline 129. Follow- 
ing Nisentil: Nisentil 86, morphine 96, methadone 
104, Dromoran 119, saline 127. Morphine produced 
the greatest tolerance and caused the least changes 
in blood sugar when injected into animals tolerant 
to other drugs. Dromoran, when injected into 
animals tolerant to morphine, methadone, or 
Nisentil, produced greater hyperglycemic changes 
than any of the other drugs used. 


Glucuronic acid lactone, a growth factor in rats. 
Won. B. DricHMANN, JoHN J. CLEMMER AND 
Cuas. Downina. Div. of Pharmacology, Dept. of 
Physiology and Pharmacology, Albany Med. Col- 
lege, Albany, N. Y. 

The effect of glucuronic acid lactone on body 
weight of albino rats was investigated over a 
period of 52 weeks. The material was added to the 
drinking water. Each of one group of animals (15 
males and 15 females, av. wt. 95 gm.) ingested per 
day approximately 54 mg. of glucuronic acid lac- 
tone, equivalent to approximately 0.03 of an LD50. 
Each animal of a similar group ingested approxi- 
mately 108 mg/day equivalent to 0.06 of an LD50. 
Thirty control animals received uncontaminated 
water. Signs of glucuronic acid intoxication (Ind. 
Med. & Surg. 20: 417, 1951) were not observed but 
5 control and 6 experimental animals died during 
the experiment. The causes were unrelated to the 
ingestion of glucuronic acid. All experimental 
animals gained weight more rapidly than the con- 
trols. This became particularly apparent after 15 
weeks of feeding, it was more pronounced in males 
than in females. At the end of the year the male 
controls weighed an average of 389 gm., males in- 
gesting daily 0.03 of an LDso weighed an average 
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of 472 mg.; males ingesting 0.06 of an LDso weighed 
an average of 466 gm. Similar weights for the fe- 
males were 243 gm. for the control group and 264 
and 257 gm. for each of the experimental groups, 
respectively. All animals were sacrificed, signifi- 
cant gross or histopathological changes were not 
observed. The observations made support earlier 
conclusions of Miller, Siehrs and Brazda (Proc. 
Soc. Exper. Biol. & Med. 30: 636, 1932) who noted 
that glucuronic acid represents a ‘growth factor’ 
when added to the diet of guinea pigs. This study 
appears to indicate that administered glucuronic 
acid lactone supports growth not only in a species 
who derives most of this acid from an exogenous 
source (guinea pig) but also in a species in whom 
glucuronic acid is primarily of endogenous origin 
(rat) (Arch. of Biochem. 7: 401, 1945). (This in- 
vestigation was supported by grants from the 
United States Public Health Service.) 


Method of measuring mild analgesia in man. 
G. A. Dengau, anp C. W. Gowpvey. Dept. of 
Pharmacology, Univ. of Western Ontario Med. 
School, Ontario, Canada. 

A method for measuring mild analgesia in human 
subjects has been developed. The method involves 
the production of a sharp pain in the calf muscles 
by the application of a steadily increasing 
pressure. The subject is seated in a chair, a sphyg- 
momanometer cuff is placed around the calf, and 
its position marked on the leg. With the leg re- 
laxed, the cuff is inflated as rapidly as will permit 
the operator to read the pressure on a mercury 
manometer. When the sensation changes from one 
of pressure to pain, the manometer is read and the 
pressure immediately released. The average value 
of 3 readings is taken as the pain threshold at any 
particular time. When new subjects are used, 2 
preliminary trials are made at half-hour intervals 
before the normal pain threshold is determined. 
This training is sufficient because of the acuteness 
of the pain. Measurable, statistically-significant 
analgesia was produced by acetylsalicylic acid 
and by codeine and meperidine. The reliability 
and limitations of the test will be discussed. 


Effect of cortisone and 21-acetoxypregnenolone on 
experimental arthritis. ALPHONSE DeERVINIS,* 
JOSEPH SEIFTER AND WILLIAM E. Exuricu. Wyeth 
Inst. of Applied Biochemistry. Wyeth Inc., Phila- 
delphia General Hosp., and the Graduate School 
of Medicine, Univ. of Pennsylvania, Philadelphia. 
Daily injection of 100 TRU of hyaluronidase for 

8 consecutive days into the knee joint of rats re- 

sulted in a mild to marked proliferative response 

of the fibroblasts and endothelial cells of the 
synovia. This was associated with mild leukocytic 
infiltration and exudation of fibrin into the cap- 
sular space. Some rats also developed a few focal 
granulomas consisting of undifferentiated mes- 
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enchymal cells. This was associated with or pre- 
ceded by fibrinoid degeneration. Both cortisone 
and 21-acetoxypregnenolone had a beneficial effect 
on this type of arthritis, cortisone being far more 
effective, particularly in suppressing the fibrinous 
exudation into the synovial cavity. 


Nutritional value of intravenous tapioca dextrin. 
L. E. Detrick*, A. E. Lpwis*, BONNIE Ruopes* 
AND Tuomas J. Hatey. Atomic Energy Project, 
Univ. of California School of Medicine, Los 
Angeles. 

Dutch strain rabbits of both sexes were fed in- 
travenously through an indwelling plastic catheter 
with a balanced nutritional solution containing 
amino acid hydrolysate, B-complex vitamins, and 
tapioca dextrin. This mixture resulted in a body 
weight loss of approximately 19% whereas when 
10% glucose was substituted for the dextrin, the 
weight loss was only 15%. Control animals starved 
for the same time interval, 11 days, lost 30% and 
controls injected with the solution containing no 
carbohydrate lost 22% of their weight. These 
results indicate that tapioca dextrin is not a good 
source of available carbohydrate when admin- 
istered intravenously. However, when fed orally 
the material can be utilized. When the total daily 
volume was injected at a rate of 25 ml/hour in two 
3-hour periods with a 1-hour interval between in- 
jections, 150 ml. daily doses were well tolerated 
by 2-kg. rabbits. Reversible damage to the kidneys 
could be demonstrated histologically in those 
animals which were allowed a 14- to 28-day re- 
covery period. The kidney lesions observed in 
sacrificed animals were generalized swelling and 
pallor of the tubular epithelium with no involve- 
ment of the glomeruli or collection ducts. No foam 
cells were observed in the reticulo-endothelial 
system but the liver was entirely depleted of 
glycogen. There was no fatty infiltration of the 
liver. (Based on work performed under Contract 
No. AT-04-1-GEN-12 between the Atomic Energy 
Commission and the University of California at 
Los Angeles.) 


Effect of alloxan administration on liver DNA 
(desoxyribose nucleic acid). H. F. DrERMEIER’, 
H. S. DiSterano* anv A. D. Bass. Depts. of 
Pharmacology and Anatomy, New York State 
College of Medicine, Syracuse, N.Y. 

The effect of alloxan administration on liver 
nucleoproteins has been investigated. Diermeire 
et al. (P.S.E.B.M. 77: 769, 1951) showed that the 
DNA of parenchymal cells of the liver was in- 
creased in rats made diabetic with alloxan. It was 
of interest to determine whether this change was 
due to alloxan or to the diabetic state. The results 
previously reported were confirmed. Rats diabetic 
as a result of depancreatization showed no altera- 
tion in the DNA content per nucleus. Alloxan 
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(400 mg/kg.) was administered intraperitoneally 
to rabbits. Administered by this route alloxan 
does not produced diabetes. The livers were ex- 


amined for nucleoprotein changes. An increase in 


DNA was observed in the treated animals. Alloxan 
(160 mg/kg.) was administered intravenously to 
chickens. As expected blood glucose values re- 
mained in the normal range. There was no al- 
teration in the amount of DNA in the treated 
animals. It has therefore been demonstrated that 
in the rat diabetes does not cause an increase of 
DNA in the liver. When alloxan is given intra- 
peritoneally liver DNA is increased in the absence 
of diabetes. With this route of administration the 
alloxan is presumably largely destroyed by the 
liver so that ineffective amounts reach the pan- 
creas. In the chicken the beta cells of the pancreas 
are relatively insensitive to alloxan, a phenomenon 
which is apparently shared by the liver. 


Effect of some succinic acid analogues on succin- 
oxidase activity. E. V. Drerricu,* A. L. FisHer,* 
J. P. Lone* anv R. M. FeatHerstone. Dept. 
of Pharmacology, State Univ. of Iowa, College of 
Medicine, Iowa City. 

A series of 34 succinic acid analogues were tested 
for their activities as substrates or inhibitors of 
pigeon breast succinoxidase by standard mano- 
metric techniques. These compounds were made 
available by F. W. Schueler and C. Hanna, of 
this laboratory. One compound, 8-(p-benyzlben- 
zoyl)-propionic acid, had one-half the activity of 
succinic acid as substrate. Several others, includ- 
ing B-(p-phenoxybenzoyl)-propionic acid, which is 
closely related to the above compound having 
substrate activity, were one tenth to one fifth as 
active as malonic avid in inhibiting this succin- 
oxidase preparation. Also included were the phtha- 
lie acids, of which only terephthalic acid was 
inhibitory. Other compounds showing inhibitory 
action were £$-(mercaptobenzthiazol)-propionic 
acid, disalicyl succinate, and 5-thio(keto)phenyl 
acetic acid. The structure-activity relationships 
of the succinic acid analogues as they affect or 
fail to affect the activity of succinoxidase and the 
character of the inhibitions noted will be discussed. 
(This study has been aided by a United States 
Public Health Research Grant.) 


Pharmacological aspects of phenylbutazone (Buta- 
zolidin ™-), a new antirheumatic. R. DomeEN- 
Joz. (introduced by Charles M. GrusBer.) Dept. 
of Pharmacological Research, J. R. Geigy Lid., 
Basle, Switzerland and Jefferson Med. College, 
Philadelphia, Pa. 

Phenylbutazone (Butazolidin ™) has shown in 
clinical trials a definite therapeutic effect in rheu- 
Matism and associated disorders. In therapeutic 
application in man there is besides a marked 
analgesic and antipyretic effect a definite anti- 
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inflammatory action. These therapeutic effects 
may, at least in part, be based on the following 
demonstrated pharmacologic actions: a) Anti- 
inflammatory effect (inhibition, partial or total, 
of U.V. erythema of guinea pigs; U.V. dermatitis 
of rats; dermatitis caused in mice and rabbits by 
croton oil; chemosis in rabbits by ol. sinapsis; 
edema of rats caused by egg albumin: inflamma- 
tion by formaldehyde in rats; allergic arthritis by 
serum in rabbits) ; b) decrease of capillary permea- 
bility to colloidal dyestuffs; c) antihistaminic 
effect (isolated gut of guinea pig, detoxification of 
histamine by guinea pigs, histamine wheal, rab- 
bits ear after Krawkow-Pissemski) ; d) antipyretic 
action (inhibition of B. coli fever in rabbits); 
e) analgesic effect (elevation of threshold to elec- 
trical stimulation of the dental pulp of rabbits 
and dogs). The retarding effect on elimination of 
sulfonamides and PASA, measurable in animal 
experiments, may be of additional therapeutic 
importance. 


Influence of certain fluorinated fatty acids on the 
accumulation of /-amino-hippurate by the rab- 
bit kidney slice. ABEL M. DomiINGuEz* AND 
F. E. Surpeman. Dept. of Pharmacology, Univ. 
of Michigan, Ann Arbor. 

Utilizing the method described by Cross and 
Taggart (Am. J. Physiol. 161: 181, 1950) the effects 
of fluoride (F), monofluoroacetic (FA), 4-fluoro- 
butanoic and 6-fluorohexanoic (FH) acids on the 
accumulation of p-aminohippuric acid (PAH) and 
oxygen consumption of renal cortical slices of the 
albino rabbit were determined. FB and FH were 
found to be about 500 times as potent as FA in 
inhibiting PAH accumulation. These two fluorin- 
ated fatty acids were capable of producing 80% 
inhibition of PAH uptake by the renal slice at a 
concentration of 2 X 10-5 m. To obtain the same 
degree of inhibition with FA a concentration of 
1 X 10°? mM was required. The possibility that this 
inhibition might be due to the liberation of F 
from the fluorinated compounds could not be dis- 
regarded. Molar concentrations of F the same as 
those of FB and FH, which produced complete 
inhibition of PAH accumulation, had no signifi- 
cant effect on this function of the renal slice nor 
upon its oxygen consumption. However, when the 
F concentration was increased to 5 X 107° o, at 
which molarity FA produces inhibition of PAH 
uptake by the slice, accumulation of PAH was 
suppressed about 60% with little effect on oxygen 
consumption being noted. All concentrations of 
FB and FH having an inhibitory effect on PAH 
accumulation decreased oxygen uptake 35% to 
53%. However, concentrations (3 X 10-3 m) of 
these compounds which completely suppressed 
PAH uptake inhibited oxygen consumption to no 
greater degree. The effects of FA on oxygen con- 
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sumption were essentially the same except that 
with this compound significant inhibition of PAH 
accumulation by the slice could be obtained with 
concentrations of FA which had no significant 
effect on oxygen uptake. 


Effects of x-irradiation on Citellus tridecemlineatus. 
JoHN Dovti,* Donatp F. PETERSEN* AND 
KENNETH P. DuBors. U.S. Air Force Radiation 
Lab. and Dept. of Pharmacology, Univ. of Chicago, 
Chicago, Ill. 

The increase in survival time of frogs kept at 
low temperatures following exposure to x-irradia- 
tion (H. M. Parrand M.N.Swirrt. Am. J. Physiol. 
155: 388, 1948) suggested that a simiar phenomenon 
might be observed in hibernating mammals. To 
test this possibility we undertook studies on the 
ground squirrel (Citellus tridecemlineatus) which 
serves as an ideal-animal for investigating the 
influence of various toxicants on a hibernating 
species. Hibernation can be readily induced 
throughout the year in this species by exposure 
to temperatures of 5°C. for 24-48 hours, and when 
the poikilothermic state is attained these animals 
return to the homeothermic state less frequently 
than most other hibernators. Non-hibernating 
ground squirrels exposed to 800 r of x-irradiation 
suffered a 100% mortality within 10 days. In 
hibernating ground squirrels given 800 r and 
maintained at 5°C. thereafter, no deaths occurred 
within 30 days. When animals from this group 
were returned to room temperature 2 weeks or 4 
weeks after irradiation, they developed the typical 
radiation syndrome and died within 10 days. Non- 
hibernating ground squirrels placed at 5°C. after 
800 r failed to hibernate and died within 10 days. 
Loss in body weight in irradiated hibernating 
ground squirrels was similar to that in non-irra- 
diated hibernating animals. Animals irradiated 
while in the non-hibernating state exhibited 
greater weight losses during the same period. 
Similar effects have been observed in the marmot 
by Smith and Grenan (Science 113: 686, 1951). 
Studies on the cellular metabolism of hibernating 
and non-hibernating ground squirrels before and 
following x-irradiation have been conducted. 


Toxicity of certain surface-active agents to eye 
mucosa. J. H. DraizE aNp Exusre A. KELLEY.* 
Div. of Pharmacology, Food and Drug Admin., 
Federal Security Agency, Washington, D. C. 
Synthetic surface-active agents used in drugs 

and cosmetic preparations have led to incidents 

of injury. Most synthetic surface-active agents 
are not exact chemical entities but are condensa- 
tion products characterized by general empirical 
formulae. Such agents are designated as anionic 
cationic and nonionic depending on chemical 
structure. All three types of surface-active agents 
are used for topical drug and cosmetic use. Their 


FEDERATION PROCEEDINGS 


Volume 11 


extensive use in shampoo, bath and hair waving 
preparations leads to occasional accidental in- 
troduction of these agents into the eyes which 
may produce corneal opacity, iritis, pannus, 
chemosis, severe congestion and erythema of the 
palpebral and bulbar mucosa with discharge. 
Fourteen surface-active agents (4 anionic, 4 cat- 
ionic, 6 nonionic) were examined for potential 
eye mucosa irritation by the method of Draize, 
Woodard and Calvery (J. Pharmacol. & Exper. 
Therap. 82: 377, 1944). Variations in toxicity were 
noted among the 3 broad groups of surface-active 
agents, and among members of the same general 
groups. In general, the toxicity of the groups was 
in the following decreasing order: cationic > 
anionic > nonionic. The inclusion of several sur- 
face-active agents in a formulation, especially if 
these represented members with different ion ac- 
tivity, may produce a preparation of greater or 
less toxic properties than would be anticipated 
from the simple addition of toxic effects of the 
component surface-active agents. 


Convulsant action of diols related to diethyl 
propanediol. Peter EK. Drese.,* Irwin H. 
Suater, E. J. Pripyit* anp J. F. O’Leary.* 
Divs. of Orthopedic and Pharmacology, Univ. of 
Rochester School of Medicine, and the Research 
and Development Labs., E. R. Squibb and Sons, 
Rochester, N. Y. 
2,2-diethyl 1,3-propanediol is a central nervous 

system depressant acting selectively on multi- 

synaptic pathways. It is particularly effective 
against convulsions caused by pentylenetetrazole. 

Among a series of diols of longer chain length we 

have found 2,2-diethyl 1,4-butanediol (MC 2973), 

2,2-diethyl 1,5-pentanediol, and 3,3-diethyl] 1,5- 

pentanediol (MC 3206) to be of special interest. 

MC 2973 was found to be a potent central nervous 

system stimulant which in mice caused clonic and 

tonic convulsions only slightly different from those 
caused by pentylenetetrazole. The median lethal 

dose on intraperitoneal administration was 32 

mg/kg. In very large doses, such as 1400 mg/kg. 

the convulsant activity was replaced by a rapidly 
fatal depression. MC 3206 shows activity similar 
to MC 2973, but was not as potent. MC 3175, on the 
other hand, causes a period of depression followed 
by clonic-tonic convulsions. Convulsions and 
death by these agents can be protected against by 
diethyl propanediol. In the case of MC 3175, the 
antidote was administered in the interim between 
depression and convulsion. This protection is not 
specific, since phenobarbital also protects these 
animals. The fact that one of these simple com- 
pounds shows depressant activity, another stimu- 
lant activity and the third mixed activity suggests 
that these diols may prove a very useful tool in the 
study of drug action in the central nervous system. 
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Preliminary biochemical studies will be presented. 
It appears that oxygen uptake of rat brain homo- 
genates with or without added pyruvate is in- 
hibited by rather high concentrations of diethyl 
propanediol. 


Influence of nitrogen mustards on citric acid syn- 
thesis. KENNETH P. DuBors AND KENNETH 
W. Cocuran.* U. 8. Air Ferce Radiation Lab. 
and the Dept. of Pharmacology, Univ. of Chicago, 
Chicago, Ill. 

Recent studies in this laboratory (Proc. Soc. 
Exper. Biol. & Med. 76: 422, 1951) demonstrated 
that x-irradiation of male rats causes a marked 
decrease in the ability of hematopoietic tissues to 
synthesize citric acid and an increase in citrate 
formation in liver as measured by the fluoroacetate 
technique of Potter (Proc. Soc. Exper. Biol. & Med. 
76: 41, 1951). The radiomimetic properties of 
nitrogen mustards suggested that similar changes 
might follow poisoning by these toxicants. For 
this investigation groups of rats were given various 
doses of ethyl-bis(2-chlorethyl) amine hydrochlo- 
ride intraperitoneally. At intervals during the 
first 5 days following treatment with the nitrogen 
mustard groups each containing 6 animals were 
given fluoroacetate and sacrificed 3 hours later for 
citric acid measurements. In 24 hours after 5 
mg/kg. of the nitrogen mustard the synthesis of 
citrate was decreased 72% and 74% in spleen and 
thymus respectively while liver showed a marked 
increase. With decreasing doses of nitrogen mus- 
tard similar but less prominent effects were ob- 
tained in spleen and thymus as evidenced by 18% 
and 26% inhibition of citrate accumulation at 3 
days after 0.75 mg/kg. of the nitrogen mustard. 
The increase in the value for liver remained prom- 
inent after this dose of the toxicant. Toxic doses 
of methyl-bis(2-chlorethyl) amine produced simi- 
lar effects. The results of these experiments dem- 
onstrated a similarity between x-irradiation and 
nitrogen mustards in their ability to alter citrate 
synthesis in rat tissues in vivo. 


Inhibitory action of Systox on cholinesterase. 
KeNNETH P. DuBots, JERE A. DEROIN* AND 
ArtTHur J. Oxinaka.* Dept. of Pharmacology, 
Univ. of Chicago, Chicago, Ill. 

Systox (1059) is a new organic phosphorus-con- 
taining insecticide which exhibits both contact 
and systemic insecticidal activity as well as a 
fumigant action. It is the diethoxy thiophosphoric 
ester of 2-ethyl mercapto ethanol and is thus chem- 
ically related to Parathion. The present investiga- 
tion was undertaken to obtain information on the 
pharmacological actions of Systox in mammals. 
For in vitro studies solutions of Systox (Geary 
Chemical Corp.) in 10% ethanol and 90% propyl- 
ene glycol were employed. The approximate LDs59 
of this compound given intraperitoneally to fe- 
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male rats was 3 mg/kg. Acutely toxic doses of 
Systox produced a rapid onset of generalized 
cholinergic effects resembling the actions of Para- 
thion. A strong inhibitory effect on cholinesterase 
was demonstrated by in vitro tests in which 50% 
inhibition of rat brain cholinesterase was obtained 
with a final concentration of 5 X 10-7 M Systox. 
At 1 hour after intraperitoneal administration of 
1 mg/kg. of Systox to female rats the chol- 
inesterase activity of brain and submaxillary 
later the inhibition had decreased to 35% in 
brain and 39% in submaxillary gland indicating 
reverxibility of the inhibition in vivo. At the time 
of death in approximately 45 minutes after intra- 
peritoneal administration of 5 mg/kg. of Systox 
the cholinesterase activity of brain and sub- 
maxillary gland was 85% inhibited and the enzyme 
activity of serum was also markedly inhibited. 
These studies indicated that Systox is a potent 
inhibitor of cholinesterase in vitro and ‘in vivo 
producing both nicotinic and muscarinic effects 
in mammals. 


Some blood component relationships in mental 
patients following exercise. O. D. Easterpay,* 
R. M. FEATHERSTONE, J. S. Gorriies* AND 
R. V. Hoaa.* Depts. of Pharmacology, Psychi- 
atry, and Mathematics, State Univ. of Iowa, Iowa 
City. 

It has been noted that patients with schizo- 
phrenia fail to respond to sodium amytal clinically 
as do patients with manic-depressive psychosis, 
depressive type. Preparatory to using sodium 
amytal as a stress to be placed on patients with 
mental diseases during a study of their oxidative 
mechanisms, the previous suggestion that ex- 
ercise affected lactic acid-glutathione relation- 
ships in patients with schizophrenia differently 
than in normal controls was reviewed experi- 
mentally in this laboratory but not confirmed. A 
statistical evaluation and comparison of the 
changes that occurred in the blood values of 
reduced glutathione, lactic acid, and pyruvic 
acid after ergometer-measured exercise among 10 
normal control subjects, 10 patients with schizo- 
phrenia, and 10 ‘other’ patients with either manic- 
depressive psychosis-depressive type, or psycho- 
neurosis will be presented. Lactic and pyruvic 
acid values following exercise were significantly 
lower in normal subjects than in patients with 
schizophrenia. Several factors not easily controlled 
were evaluated through determination of correla- 
tion coefficients for all possible combinations 
among time periods, height, weight, age, surface 
area, exact amount of work done, lactic acid, 
pyruvic acid and reduced glutathione. The bearing 
of a high incidence of significant correlations 
among these variables for the group of patients 
with schizophrenia in contrast to a corresponding 
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low incidence in the group of normal subjects and 
an intermediate incidence for the ‘other’ group on 
the possible functioning of more uniform biological 
mechanisms in schizophrenia will be discussed. 


A morpholinium analogue of Ci) and its antago- 
nism by neostigmine. OrHo D. EAsterpay,* 
Catvin Hanna* AND F. W. ScHuELER. Dept. of 
Pharmacology, State Univ. of Iowa, Iowa City. 
In order to investigate the possible role of nega- 

tive polarizing groups adjacent to the quaternary 

nitrogen in the neostigmine antagonism of p-tubo- 

curarine compared to Cio, decamethylene bis (n- 

methyl morpholinium) dibromide (MCio) has been 

synthesized. This material possesses negative 
polarizing ether-oxygen functions two methylene 
groups away and adjacent to quaternary nitrogen 
atoms. Curariform respiratory depression by this 
material is antagonized by neostigmine in the dog 
and the head drop dose of MC, in rabbits is more 
than doubled by the previous administration of 

30 micrograms/kg. of neostigmine. The relation- 

ships are well demonstrated by the following data 

in which MCio, Cio, and d-tubocurarine are com- 
pared. H.D.D., d-tubocurarine, 0.18 mg/kg.; Cio, 

0.14 mg/kg.; MCio, 0.88 mg/kg. H.D.D. following 

30 wg/kg. of neostigmine; d-tubocurarine, 0.43 

mg/kg.; Cio, 0.17 mg/kg.; MCio, 1.96 mg/kg. The 

LD50 Of MCio in mice by the intraperitoneal route 


was 2.3 mg/kg. MCio produced in pigeons the 
paralysis typical of d-tubocurarine in contrast to 
the rigidity characteristic of Cio. 


Local anesthetic activity of some substituted 
glycinamides. Donatp K. Eckreip,* ALBERT 
J. BEGANY,* JEROME M. GLASSMAN* AND JOSEPH 
Serrrer. Wyeth Inst. of Applied Biochemistry, 
Wyeth Inc., Philadelphia, Pa. 

Approximately 300 N,N’ substituted glycin- 
amides have been prepared and screened for 
various pharmacological properties. Of these, 100 
were from one-tenth to several times as potent as 
cocaine in producing local anesthesia by topical 
application to the rabbit cornea when applied as a 
0.25-1.0% solution. The presence of an aromatic 
substituent was not essential for local anesthesia. 
Substitution of either an aliphatic or pressor amine 
residue usually enhanced the local anesthetic 
action, particularly with branching of the alkyl 
portion of the sympathomimetic amine. In a few 
instances the glycinamides derived from sym- 
pathomimetic amines had both pressor and local 
anesthetic action. Dibenamine reversed the pressor 
activity of some of these without affecting the 
local anesthesia. The toxicity of the glycinamides 
selected for clinical trial was one half to one third 
that of cocaine by intraabdominal injection in 
albino mice. Other pharmacological actions of 
these compounds will be discussed. 
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Pharmacologic responses of the isolated rabbit 
heart during x-irradiation. L. E. Exuinwoop,* 
J. E. Witson* ano J. M. Coon. U. S. Air 
Force Radiation Lab. and Dept.of Pharmacology, 
Univ. of Chicago, Chicago, Ill. 

Atypical responses of the isolated rabbit heart 
to various drugs were observed after the heart had 
been x-irradiated (250 kv) with 34,000 r or more. 
Injections of epinephrine-HCl produced a diphasic 
reaction characterized by a cardiac arrest follow- 
ing the acceleration. A diphasic response was also 
regularly produced by the injection of acetyl- 
choline after atropinization. This response differed 
from the normal effect of ACh in the atropinized 
heart in that a marked acceleration was followed 
by a temporary arrest in diastole. The adminis- 
tration of nicotine produced a triphasic response 
(arrest-stimulation-arrest) instead of the normally 
occurring diphasic one (arrest-stimulation). The 
first of these phases was eliminated by previous 
atropinization of the heart. The responses to 
epinephrine, and to ACh and nicotine following 
atropinization, were indistinguishable. A loss of 
potassium from the heart during irradiation was 
also observed. The rate of potassium release in the 
perfusate reached a peak after a dose of about 2000 
r delivered at 500 r/minute. It then gradually 
decreased to near the control level and fluctuated 
slightly throughout the period of experimentation. 
The greatest average increase of potassium in the 
perfusate was 11% over the average control. At 
this rate the irradiated isolated heart loses ap- 
proximately 25% of its potassium in an hour fol- 
lowing x-ray exposure. The possibility that the 
characteristic arrest following the acceleration 
induced by the drugs tested in the irradiated iso- 
lated heart is due to loss of potassium is being 
explored. 


Observations on bronchodilator activity of vis- 
ammin (khellin). Frep W. Exuis. Dept. of 
Pharmacology, Univ. of North Carolina School of 
Medicine, Chapel Hill. 

Changes in bronchial tone of intact dog lungs 
were recorded by the use of Jackson’s lung plethys- 
mograph and negative artificial respiration. The 
animals were anesthetized with pentobarbital 
sodium, both vagus and phrenic nerves were sec- 
tioned and small doses of dihydro-beta-erythroi- 
dine were injected to suppress intercostal and 
accessory respiratory movements. Bronchocon- 
striction was induced by intravenous injections of 
methacholine-physostigmine or histamine solu- 
tions. Visammin was relatively ineffective in 
antagonizing or preventing cholinergic constric- 
tion. Its prophylactic potency against challenging 
doses of histamine was greater and lasted longer 
than the protection afforded by aminophylline in 
comparable doses. Under similar conditions the 
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protective effect of visammin was less potent but 
of longer duration than that of isopropylarterenol. 


Autonomic drugs and liver slices. SypNEY ELLIs 
anp Hitton L. Anperson.* Dept. of Phar- 
macology, Temple Univ. School of Medicine, Phila- 
delphia, Pa. 

The studies of Sutherland and Cori (J. Biol. 
Chem. 188: 531, 1951) concerning the effect of epi- 
nephrine and a few other sympathomimetics on 
the production of glucose by rabbit liver slices 
have been extended to include the effects of a 
larger number of sympathomimetics on liver slices 
obtained from rabbits and rats. Results were simi- 
lar for both species. Minor differences will be 
correlated with the in vivo activities of the sym- 
pathomimetics. In general, catechol and phenol con- 
taining sympathomimetics were active, and phenyl 
and aliphatic sympathomimetics, as well as cate- 
chol itself, were inactive. Several adrenergic- 
blocking drugs were tested on rabbit liver slices. 
Ergotamine, dihydroergotamine and ergotoxine 
antagonized the action of epinephrine; whereas 
Dibenamine, SY-28, Priscoline and Regitine did 
not antagonize the action of epinephrine. Ephed- 
rine potentiated the action of epinephrine. Car- 
bachol did not affect glucose production. Atropine 
had no direct action on the liver nor did high con- 
centrations interfere with the action of epineph- 
rine. 


Anticonvulsant action of CO. on various types of 
seizures. G. M. Everett, J. 8. GoopsE.u* 
AND J. E. P. Toman. Dept. of Pharmacology, 
Abbott Labs., North Chicago, Ill. 

In view of the reported usefulness of CO: in 
status epilepticus and against petit mal, observa- 
tions have been made in mice subjected to supra- 
maximal electroshock (ES), psychomotor shock 
(PS) and Metrazol (M) seizures, after 10-minute 
exposures in a chamber with controlled CO2/air 
mixtures. Concentrations up to 10% COz, produc- 
ing hyperpnea, are without effect on seizures. 
Fourteen per cent COs, producing slight ataxia, 
eliminates the tonic extensor phase of ES and M. 
However, the tonic flexor and clonic components 
are still present. The PS are not suppressed at 
this level, but are eliminated at 20% CO:2. Above 
22% COs, which causes ataxia and decreased ac- 
tivity, all tonic components of ES and M are 
abolished, but clonic convulsions persist up to 
levels of COz producing coma. The most pertinent 
feature in the relatively weak anticonvulsant 
action of CO2 seems to be increase in threshold. 
In rabbits (epidural electrodes) the threshold for 
focal seizures is increased by inhalation of CO2 
sufficient to produce hyperpnea and neurological 
depression. In frog sciatic nerve, threshold is 
increased and conduction velocity slowed with 
CO, exposure insufficient to change other proper- 
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ties relevant to seizure phenomena, such as re- 
bound spikes and facilitation. 


Circulatory effects of N-ethyl-3-piperidyl-di- 
phenylacetate hydrochloride. Paut L. Ew1ne 
AND Luioyp D. Seacer. Dept. of Pharmacology, 
College of Pharmacy, and Dept. of Physiology and 
Pharmacology, Univ. of Arkansas School of Med- 
icine, Little Rock. 

Intravenous doses of 2-4 mg/kg. of N-ethyl-3- 
piperidyl-dipheny] acetate hydrochloride (JB-305, 
Lakeside) in dogs produce only moderate changes 
in blood pressure. Usually there is a transient fall 
followed by a moderate rise. As the dose is in- 
creased above this level, the depressor phase be- 
comes accentuated. Doses of 8 mg/kg. produce a 
marked but temporary fall in pressure while doses 
of 12-16 mg/kg. cause a profound and more per- 
sistent fall in pressure accompanied by cessation 
of respiration. Salivary secretory response to 
chorda tympani stimulation and cardiac slowing 
to vagal stimulation are diminished or abolished 
after 4 mg/kg. of the drug. Depressor responses 
to acetylcholine are not diminished even after 
12 mg/kg. of the drug. The pressor response of 
nicotine is lessened or abolished by doses of 6 or 
more mg/kg. Metahydroxypropadrine and other 
epinephrine-like compounds antagonize the de- 
pressor effect of JB-305. In turtles and frogs, JB- 
305 abolishes the effect of vagal stimulation but 
does not modify the effect of white-line stimula- 
tion in the frog. Intravenous administration in 
turtles also produces slowing of the cardiac rate, 
A-V block and weakening of both auricular and 
ventricular contractions. 


Some effects of mercurial diuretics on renal so- 
dium excretion. ALFRED FARAH AND FLORENCE 
Kopa.* Dept. of Pharmacology, New York State 
College of Medicine, Syracuse, N. Y. 

The increase in sodium excretion produced by 
mercurial diuretics is usually produced by an in- 
crease in urinary sodium concentration and by an 
increase in urine volume. There is a correlation 
between maximum urinary sodium concentration 
after the mercurial mersalyl and the plasma so- 
dium concentration. Acute reduction of plasma 
sodium concentrations to levels of about 80 mm/1. 
resulted in a refractoriness of the animal to the 
mercurial. Under these conditions sodium cyanide 
in a dose of 0.5 mg/kg. still produced a marked in- 
crease in urinary sodium concentration and ex- 
cretion. It is concluded that at least two sodium 
reabsorptive mechanisms exist in the kidney; a) a 
mercury sensitive one which is abolished by re- 
duced sodium filtration or reduced plasma sodium 
concentration but is intensified by pretreatment 
with ACTH or DOCA or sodium chloride 
infusions; b) a mercury resistant but cyanide sen- 
sitive sodium reabsorption mechanism. One to two 
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milligrams per kg. of mersalyl induce a natriuresis 
with no change or a slight reduction in water ex- 
cretion. BAL in carefully graded small doses re- 
verses the urine volume changes produced by 
large doses of the mercurial but will not reverse the 
urinary sodium concentration changes thus pro- 
duced. This indicates that mercurial diuretics 
have at least two sites of action in the renal tu- 
bules. 


Electroencephalographic patterns and arterial 
ether concentrations: A correlation during an- 
esthesia. ALBERT FAULCONER, JR. Section of 
Anesthesiology and Intravenous Therapy, Mayo 
Clinic, Rochester, Minn. 

The presentation is of a correlation between the 
Courtin, Bickford, Faulconer classification of elec- 
troencephalographic patterns and concentrations 
of arterial blood ether simultaneously observed 
during anesthesia of increasing depth effected with 
ether-oxygen or with ether-oxygen-nitrous oxide. 
Results of this study can be summarized as fol- 
lows: 1) Almost a straight line correlation was re- 
vealed in 225 observations on 31 patients under- 
going ether anesthesia, with or without nitrous 
oxide, when the mean of the blood ether concen- 
trations observed at each electroencephalographic 
level were plotted against the electroencephalo- 
graphic levels. The points on this correlation 
graph ranged from a mean arterial blood ether 
concentration of 52 mg/100 cc. at electroenceph- 
alographic level 1 to a mean of 120 mg/100 cc. at 
electroencephalographic level 5. 2) A lower ether 
concentration was required to produce each of the 
electroencephalographic levels studied when ni- 
trous oxide was present in the arterial blood in 
excess of 10 mg/100 cc. than when no nitrous oxide 
was present. This difference was shown to be 
statistically significant to a high degree for the 
observations made at electroencephalographic 
levels 4 and 5. It is suggested that this method of 
analysis is adaptable to the quantitative study of 
the contribution of each of two narcotic agents 
when used simultaneously, provided a significant 
electroencephalographic pattern change subject to 
classification is produced by the agents considered. 
3) No significant difference could be determined 
between the means of arterial blood ether concen- 
trations required to produce specific electroen- 
cephalographic levels, in the absence of nitrous 
oxide, whether the observations were made earlier 
than 45 minutes after the beginning of anesthesia 
or later than 45 minutes after the beginning of 
anesthesia. 


Effect of colchicine on frog skeletal muscle. 
FRANK C. Ferauson, Jr. Dept. of Pharmacology, 
Cornell Univ. Med. College, New York City. 
Colchicine alters the metabolism of isolated 

frog skeletal muscle. Oxygen consumption of rest- 
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ing sartorius muscle is approximately doubled by 
colchicine (1.6 X 10-? m). After activation by caf- 
feine or dinitrophenol, oxygen consumption is in- 
creased by a previously ineffective level of colchi- 
cine (4 X 107° m). Higher levels of colchicine in 
caffeinated muscle produce no greater effect and 
the increase is not well sustained. When the 
caffeine concentration is increased to a level which 
consistently causes contracture, colchicine pro- 
duces no further increase in oxygen uptake. So- 
dium azide blocks the stimulating effects of both 
caffeine and colchicine. Anaerobic glycolysis in 
caffeinated muscle is also stimulated by colchi- 
cine in the same dose range. Contractile force of 
oxygenated, curarized sartorius muscle, stimulated 
directly, is unaffected by colchine in 10-°  con- 
centration but a concentration of 4 X 107? M pro- 
duces a sustained increased in the contraction. 
This increase in force does not occur in the absence 
of a liberal supply of oxygen. With a colchicine 
concentration of 1.6 X 10-? m, failure of contrac- 
tion begins within 2 hours and muscles are unable 
to maintain tetanic contractures for more than a 
few seconds. Further studies are in progress. 


Interaction of hyaluronidase with thromboplastic 
components of blood coagulation. Srtvio Fiaa 
AND Kartu Rortu (introduced by F. M. Brercer). 
Dept. of Research, Albert Einstein Med. Center, 
Philadelphia, Pa. 

Dialyzed bovine hyaluronidase when incubated 
with human plasma prolongates or inhibits its 
clotting. Enzyme heated to 60°C. for 15’ has no 
activity. Prothrombin time is not influenced by 
the enzyme which indicates that prothrombin, 
labile factor and fibrinogen are not attacked by 
hyaluronidase. The inactivating effect of the en- 
zyme is counteracted by tissue (brain) thrombo- 
plastin and also by the addition of washed iso- 
lated platelets. On the other hand incubation of 
platelets with hyaluronidase leads to their loss of 
thromboplastic activity. Thromboplastic com- 
ponents of both plasma and of platelets bind the 
enzyme competitively with resulting inhibition of 
the clotting mechanism and hyaluronidase. The 
platelets in addition to protein material inactive 
in coagulation contain an active thermostable ma- 
terial which has an affinity for hyaluronidase. 
Tissue thromboplastin interacts with hyaluroni- 
dase also. The significance of these findings for 
the importance of the carbohydrate component of 
thromboplastic activity will be discussed. 


Effect of salicylates on experimental beryllium 
poisoning. AsHER J. FINKEL AND Marcia R. 
Wuite (introduced by Nicuotas W. Fvuco). 
Argonne Natl. Lab., Chicago, Ill. 

Acute experimental beryllium poisoning in mice, 
readily produced by the intravenous injection of 
soluble beryllium salts, usually terminates fatally 
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in 3 days. In repeated series of experiments, in- 
travenously administered sodium salicylate (400- 
600 mg/kg.) gave 70-100% protection against 
LDs; amounts of intravenous BeSQ, (0.7 mg/kg. 
of Be) when injected 1 hour after the toxic agent. 
Sodium salicylate doses of 200 mg/kg. were ap- 
proximately 60% effective. Protection was af- 
forded with 400 mg/kg. when sodium salicylate 
treatment was delayed 8 hours but not if treatment 
was postponed 24 hours. Pretreatment 8 hours 
before beryllium was administered was ineffective. 
Preliminary experiments with sodium para-amino- 
salicylic acid (400 mg/kg.) given 1 hour after the 
beryllium produced equivocal results. Protection 
is believed to result from the chelating action of 
the ortho-hydroxy-carboxylic acid structure, 
which reduces the availability of the toxic ionized 
beryllium by the formation of un-ionized com- 
plexes. 


Toxicological observations on two quaternary am- 
monium germicides. J. K. FINNEGAN, P. S. 
Larson, R. BuacKwELuL SmitH, Jr., H. B. 
HaaG, J. Doveitas Retp* anp M. L. Drey- 
russ*. Depts. of Pharmacology and Bacteriology, 
Med. College of Virginia, Richmond; and Path- 
ology Lab., Chesapeake and Ohio Hosp., Clifton 
Forge, Va. 

Two quaternary compounds, di-isobutyl-phen- 
oxy-ethoxy-ethyl dimethylbenzyl ammonium 
chloride (Hyamine 1622®), and methyl-dodecyl- 
benzyl trimethyl ammonium chloride (Hyamine 
2389 ®), have been studied as to their acute and 
chronic toxicities, their effect on intestinal flora 
and water retention, and on intestinal tone and 
motility. In rats the acute oral LDs5o of Hyamine 
1622 is 420 + 25 mg/kg., and for Hyamine 2389, 325 
+ 65 mg/kg. Intraperitoneally the LDs0 of the 
latter is 7.9 + 0.4 mg/kg. and intravenously 1.9 
+ 0.1 mg/kg. One-year feeding studies were done 
in dogs at dietary concentrations of 5, 100 and 
500 ppm using 3 animals at each level. All animals 
gained weight and blood studies revealed no ab- 
normalities at the end of the feeding period. 
Histopathologic studies are in progress. Two-year 
feeding studies in rats are under way using dietary 
concentrations of 0, 50, 200, 1000, 2500, and 5000 
ppm. Hematologic studies made at 11 months 
gave values within normal limits. At 15 months 
mortality was significantly higher only at the 
5000 ppm. levels. Some growth depression occurred 
at 2500 ppm. Animals dying revealed ceca dis- 
tended with gas and very fluid intestinal contents. 
On the isolated intestine Hyamine 1622 depressed 
reversibly both tone and contractility. Gram- 
positive cecal and fecal flora decreased at levels 
of both compounds of 2500 and 5000 ppm. A rela 
tive increase in E. coli and/or A. aerogenes and 
P. vulgaris flora occurred. The relative number 
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of aerobic and anaerobic and the total number of 
bacteria was unchanged. 


Estrogenic action of DDT and some analogues. 
ALLAN L. FisHer,* HucuH H. Keasiine* anp 
F. W. ScuuE ter. Dept. of Pharmacology, State 
Univ. of Iowa College of Medicine, Iowa City. 
Burlington and Lindeman (Proc. Soc. Exper. 

Biol. & Med. 74: 48, 1950) reported that DDT 

retarded growth of comb, wattle and testes in the 

White Leghorn Cockerel. They speculated that 

DDT may have an estrogenic action. This pos- 

sibility was of interest in the light of the working 

hypothesis by Schueler (Science 103: 221, 1946) 

pertaining to the relationship between chemical 

constitution and estrogenic action. Since the 
structure of DDT does not fulfill the requirements 
proposed by this hypothesis for estrogenic action, 
we have tested DDT and its analogues, methoxy- 


‘chlor and 2,2’ bis (p-hydroxy phenyl) 1,1,1, 


trichloroethane for estrogenic action in ovarec- 
tomized rats. The drugs were given subcutane- 
ously in 3 divided doses. Total doses were 15, 30 
and 45 mg. for DDT and methoxychlor and 10, 
15, 20, 25 and 45 mg. for the dihydroxy analogue. 
DDT and methoxychlor were inactive at the above 
doses. The dihydroxy analogue elicited an estrus 
response at all tested doses. From these data it 
appears that DDT does not possess direct estro- 
genic action. The dihydroxy analogue while some- 
what short (12.5 A) for maximal estrogenic action 
would be expected to show some activity according 
to the working hypothesis. Actually it is of high 
potency relative to non-halogen diphenyl methane 
derivatives. This may be due to an inductive 
and/or field effect of the chlorine atoms acting 
on the phenolic hydroxyl group. Experiments 
designed to test this possibility are in progress. 
(This work was aided by a grant from the United 
States Public Health Service.) 


Some observations on the chronic toxicity of 
Antabuse (tetraethylthiuramdisulfide). O. G. 
FirzuuauH, W. J. WiInTER* AND A. A. NELSON.* 
Div. of Pharmacology, Food and Drug Admin. 
Federal Security Agency, and Veterans Admin. 
Washington, D.C. 

In experiments lasting from 8 weeks to 2 years 
albino rats were given dosage of 100, 300, 1000 and 
2500 ppm Antabuse in their diet. Gross symptoms 
of ataxia occurred in some rats on the 2500 ppm 
dosage as early as 8 weeks. These symptoms in 
some instances progressed to partial paralysis and 
finally death. All animals on the two higher 
dosages and a few of those on the other dosages 
showed symptoms of muscular incoordination 
within the 2-year period. Histopathological ex- 
amination demonstrated numerous calcified 
masses up to 0.3 mm. in diameter in the granular 
layer of the cerebellum, basal ganglia, and, to a 
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lesser extent, elsewhere in the brains of rats on 
2500 ppm Antabuse. Preliminary examination of 
the viscera and other tissues including skeletal 
muscle has not shown any marked histopathologi- 
cal damage. At 2500 ppm Antabuse also produced 
naarked effects on growth and mortality rates. 
Lower dosages showed a slight to moderate effect 
on growth. 


Acute cardiovascular refractoriness induced by 
epinephrine. Patricia Fraum & WILLIAM G. 
Cxiark. Dept. of Physiological Chemistry, Univ. 
of California School of Medicine, and Veterans 
Admin. Center, Los Angeles. 

A marked refractoriness to cardiovascular re- 
sponses to epinephrine and related drugs has been 
induced in animals under Dial or pentobarbital 
anesthesia by doses of 1-100 mg/kg. of epi- 
nephrine and related drugs given by intra- 
arterial or intravenous infusion or by stepwise 
acute injections. A total of over 250 animals has 
been studied in experiments of 5-10 hours’ dura- 
tion. The majority were cats, but dogs, rabbits 
and rats were included. This refractoriness is not 
mediated by: 1) paralysis of the autonomic nerv- 
ous system through prolonged pressor insult, 
from irreversible shock, or from damage to the 
central nervous system—however, the peripheral 
receptors are involved since adrenergic blocking 
drugs prevent its induction; 2) production of 
known depressor substances such as ferritin, 
histamine or anoxic metabolites; 3) accelerated 
inactivation of epinephrine in vivo. Consequent 
to these findings evidence was obtained that the 
mediator may be a blood-borne factor, present 
in the non-protein serum fraction. Factors influ- 
encing the production and duration of refractori- 
ness are: 1) sex; refractoriness is more easily in- 
duced in the male than in the female, especially 
the pregnant female—this seems correlated with 
the more rapid fall in blood epinephrine in the 
male and the indicated ability of the female to 
show elevated blood sugar levels and to maintain 
them longer; 2) total amount and rate of adminis- 
tration of inducing drug—the higher the dose, the 
longer the duration; infusion is more effective 
than the equivalent dose given acutely; 3) ad- 
ministration of i.v. dextrose; dextrose infusion 
prolongs refractoriness and reestablishes it after 
it disappears; 4) molecular configuration of in- 
ducing drug; the 3 or 4 phenolic hydroxyl, the N- 
methyl and the beta hydroxyl groups are impor- 
tant; 5) presence of hypertension—induction seems 
more difficult, and duration of refractoriness 
shorter in stock animals with initial blood pres- 
sures exceeding 180-200/100-200. (Supported by 
grants from USPHS and Life Insurance Medical 
Research Fund.) 


Renal hemodynamics as effected by posture and 
by sympathoadrenal blockade. Ratru V. Forp* 
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AND JoHN H. Moyer. Depts. of Medicine and 
Pharmacology, Baylor Univ. College of Medicine 
and the Veterans Admin. Hospital, Houston, 
Texas. 

The renal effects of orally administered N- 
phenoxyisopropyl -N- benzyl -8- chlorethylamine 
hydrochloride were evaluated both in the supine 
and tilted (60°) positions on 6 patients with hyper- 
tension. Renal plasma flow (PAH clearance), 
glomerular filtration rate (inulin clearance), and 
maximum tubular function (TmPAH) were 
studied. In none of the patients was the blood 
pressure depressed significantly by the drug in 
the supine position. However, 5 of these showed 
a significant acute orthostatic hypotensive re- 
sponse which was interpreted as indicating ad- 
renergic blockade. The control renal studies re- 
vealed impairment of renal function as reflected 
in abnormally low GFR, RPF, and TmPAH. 
After the drug, one significant effect on renal 
function in the supine position was an 18% in- 
crease in GFR, the significance of which was not 
apparent. During control tilt studies the mean 
GFR and RPF decreased proportionally (13% 
and 18% respectively) without a depression in 
blood pressure. After the drug in the tilted posi- 
tion, there was a greater decrease in GFR (28%) 
and RPF (25%), which was proportional to the 
drop in blood pressure (25%). Changes in TmPAH 
were not significant. It was concluded that the 
further depression in renal function in the tilted 
position after the drug was purely due to depres- 
sion of blood pressure. Although there appeared 
to be sympathetic blockade as indicated by the 
orthostatic hypotension, there was no selective 
renal neurogenic blockade either in the supine 
or in the tilted position. 


N-allylnormorphine in treatment of methadone 
poisoning in man: report of two cases. H. F. 
FRASER,* ABRAHAM WIKLER, A. J. EISENMAN 
AND Harris IspeLL. NIMH Addiction Research 
Center, USPHS Hosp., Lexington, Ky. 

Case 1. A Negro male aged 33, a former heroin 
addict, volunteered for an experiment in which 
he received 20 mg. methadone intravenously at 
8:30 a.m. and againat 1:30 p.m. The latter injection 
induced nausea and weakness followed by sedation 
which progressed to deep sleep at 4:30 p.m. At 
6 P.M. patient was comatose and respiratory rate 
was 3/minute. Neither artificial respiration nor 
375 mg. nikethamide intramuscularly benefited 
the patient. At 7 p.m. deep tendon, gag and corneal 
reflexes could not be elicited and respiratory rate 
was 2/minute. Rectal temperature was 35.8°C, 
pulse was of good quality and the rate was 75/min- 
ute. Patient was given 40 mg. N-allylnormorphine 
intravenously. Four minutes later respiratory 
rate rose to 10/minute and 23 minutes after injec- 
tion, rate was 23/minute. Seventy minutes after 
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administration of N-allylnormorphine patient was 
very drowsy but could be aroused by vigorous 
stimulation. Shortly afterward he walked with 
assistance Recovery was progressive and un- 
eventful. Concurrently, another healthy Negro 
male received from the same bottle 20 mg. metha- 
done intravenously at 8:30 a.m. and again at 1:30 
p.m. He showed no unusual response. Case 2 is 
analogous to case 1 and will be described. These 
two cases illustrate the cumulative effects of suc- 
cessive, relatively large doses of methadone and 
the reversal of the resulting respiratory depres- 
sion and coma by N-allylnormorphine. Since this 
amount of methadone has been given to more than 
125 other post-addicts without significant poison- 
ing, a considerable variation of susceptibility 
occurs. 


Effect of liver damage on toxicity of octamethyl- 
pyrophosphoramide (OMPA). JoHn P. FRAWLEy,* 
Epwin P. Lava anp O. GartH FirTzHuGH. 
Div. of Pharmacology, Food and Drug Admin. 
Federal Security Agency, Washington, D.C. 

It has been believed that the major toxic effects 
of OMPA in mammals is due to liver conversion 
of OMPA to a cholinesterase inhibitor. In vitro 
studies demonstrate a lack of inhibitory activity, 
while, in vivo, marked cholinesterase inhibition 
occurs. DuBois et al. (J. Pharmacol. & Exper. 
Therap. 99: 3, 1950) have shown that partially 
hepatectomized rats are somewhat more resistant 
to OMPA than intact animals. We have further 
demonstrated by in vivo studies that this increased 
resistance to OMPA can be produced by the ad- 
ministration of carbon tetrachloride and that the 
increased resistance is directly related to a de- 
creased cholinesterase inhibition. Eight female 
rats were administered 1 ml/kg. orally of carbon 
tetrachloride 20 hours prior to an LDioo dose 
(33 mg/kg.) of OMPA. A similar number of con- 
trol females received only an LDio0 dose of OMPA. 
Within 2 hours all controls had died whereas even 
the typical parasympathomimetic symptoms were 
absent in the carbon tetrachloride poisoned ani- 
mals. Between 2 and 6 hours symptoms developed 
in these animals and 4 succumbed within 24 hours. 
When carbon tetrachloride poisoned male rats 
were administered 2 mg/kg. of OMPA orally, 
only 32% inhibition of erythrocyte cholinesterase 
occurred after 4 hours, whereas the same dose of 
OMPA caused 63% inhibition in normal animals. 
Similar effects have been observed with either sex, 
and the degree of protection appears to be directly 
related to the dose of carbon tetrachloride and the 
degree of liver damage. 


Mechanism of toxicity of thioglycolate. MARIAN 
V. FREEMAN AND Rosert M. ROSENTHAL (in- 
troduced by J. H. Draize). Div. of Pharma- 
cology, Food and Drug Admin. Federal Security 
Agency, Washington, D.C. 
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Because thioglycolate is being used extensively 
in the permanent waving of hair and has been 
suggested for the treatment of radiation sickness, 
the mechanism of its toxicity is being investigated. 
Grossly, animals administered thioglycolate ex- 
hibit depression and in fatal cases, convulsions 
with respiratory failure. Blood sugar was deter- 
mined on rabbits, rats and dogs. In all 3 species 
there was a severe fall in blood sugar. Sugar 
analysis of the urine established that the lowering 
of blood sugar was not the result of a decrease in 
renal threshold for glucose. The intraperitoneal 
LDs0 Of sodium thioglycolate was determined on 
rats with and without dextrose therapy. One cc. 
of a 25% solution of dextrose was injected at the 
time of the sodium thioglycolate injection and at 
2 hourly intervals for 6 hours thereafter. The 
LD50 Of sodium thioglycolate with dextrose therapy 
was found to be 390 mg/kg. as opposed to 148 
mg/kg. without dextrose. 


Influence of diethylstilbestrol and spaying on 
antidiuresis following vasopressin. RoBERT W. 
GARDIER* AND RoBerT A. WoopBury. Div. of 
Pharmacology, Univ. of Tennessee, Memphis. 
Species differences were observed between the 

dog and rat. In the hydrated female dog diethy]- 
stilbestrol (5 mg/kg. i. m. twice daily for 3-6 days) 
prolonged and increased by 50% the intensity of 
the vasopressin antiduiresis (66 milliunits/kg. 
subcutaneously). This occurred without signifi- 
cant change in the PAH clearance and in spite of 
a 40% increase in the creatinine clearance. In 
the absence of vasopressin, diethylstilbestrol in- 
creased the urine flow 150-350% above control 
levels. Creatinine clearance in these studies in- 
creased 35-45% and PAH clearance increased 
15-25% above the control levels. Changes in glo- 
merular filtration and effective plasma flow can- 
not account for all of the increased urine flow, or 
for the increased vasopressin antiduiresis. In 
hydrated female rats diethylstilbestrol (5 mg/kg. 
i. m. twice daily for 3 days) produced no signifi- 
cant effect on the vasopressin antidiuresis (66 
milliunits/kg. subcutaneously). Similar test doses 
of vasopressin to hydrated spayed rats, however, 
did produce in 105 minutes a 51% greater anti- 
diuretic effect which disappeared by the 135- 
minute period. After treatment of these spayed 
rats with diethylstilbestrol, the antidiuretic re- 
sponse to vasopressin was potentiated at not only 
the 105-minute period but to the end of the obser- 
vation period at 165 minutes. Without vasopres- 
sin diethylstilbestrol did not increase the urine 
flow in either the spayed or non-spayed rats. In 
rats caffeine citrate in oral doses of 10 mg/kg. 
shortened the antidiuresis after vasopressin only 
when animals were spayed and had received no 
diethylstilbestrol. 
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Action of enzyme inhibitors on sinus rate, con- 
tractility, electrical excitability, refractory pe- 
riod and conduction velocity in isolated rabbit 
auricle. ExMeR A. GARDNER* AND ALFRED 
Farau. Dept. of Pharmacology, New York State 
College of Medicine, Syracuse, N. Y. 

Isolated rabbit auricles were suspended in 
Locke’s solution at 30°C. The above properties of 
the muscle were recorded by standard methods 
on an inkwriting oscillograph. Anoxia produced a 
reduction in all the above properties but increased 
the effective refractory period. Contractility is 
effected more than the other properties of heart 
muscle studied. The increase in the effective 
refractory period during anoxia was frequently 
preceded by a decrease. Following recovery from 
anoxia the effective refractory period was fre- 
quently decreased below control levels. The rate 
of change in the above functions following anoxia 
depended on the amount of buffer in the Locke 
solution. Cyanide acts similar to anoxia affecting 
contractility earlier and to a greater extent than 
the other cardiac properties studied. NaFAc and 
dinitrophenol produce effects qualitatively similar 
to cyanide. Iodoacetate in a concentration of 
0.0004 m produced a marked reduction in sinus 
rate and lesser effects on contractility. The chron- 
otropic effect of epinephrine was markedly reduced 
while the inotropic effect was not affected by pre- 
treatment with iodoacetate. The addition of 
lactate pyruvate or acetate partially overcomes 
the effects of iodoacetate on sinus rate while 
having minimal effects on the height of contrac- 
tion. 


Effects of thyroxine on oxidation of ascorbate and 
succinate by cytochrome oxidase system. CHAL- 
MERS L. GEMMILL. Dept. of Pharmacology, Univ. 
of Virginia Med. School, Charlottesville. 

Using a freshly prepared, centrifuged and di- 
luted homogenate from rat’s heart, it has been 
shown that the oxidation of ascorbate by the 
cytochrome oxidase system is inhibited by thy- 
roxine. The degree of inhibition is inversely pro- 
portional to the concentration of cytochrome c. 
With succinate as a substrate, thyroxine stimu- 
lates the uptake of oxygen in the system rat heart 
homogenate—cytochrome c. However, thyroxine 
inhibits the succinate dehydrogenase system when 
methylene blue is used as an electron acceptor. 
When ascorbate is added to the succinate-heart 
homogenate-cytochrome c system an increment 
in oxygen consumption is obtained over the con- 
trol without ascorbate. An additional increment 
is obtained when both thyroxine and ascorbate 
are added to this system. The final concentration 
of thyroxine used in these experiments was 50 
micromols. In order to explain these results, it is 
assumed that thyroxine forms a reversible oxida- 
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tion-reduction system with its potential between 
the ascorbate and cytochrome c systems under the 
conditions of these experiments. 


Effect of hyaluronidase on inflammatory response 
to primary irritants. JERomME M. Guassman,* 
ALBERT BLUMENTHAL,* WILLIAM J. BECKFIELD* 
AND JOSEPH SEIFTER. Wyeth Inst. of Applied 
Biochemistry, Wyeth Inc., and the Graduate School 
of Medicine, Univ. of Pennsylvania, Philadelphia, 
Pa. 

Paraphenylenediamine hydrochloride dissolved 
in physiological salt solution, and allylisothio- 
cyanate dissolved in mineral oil were injected 
with and without hyaluronidase intradermally 
in 22 rabbits. Trypan blue was then injected 
intravenously to observe the effect on vascular 
permeability in the treated areas. Hyaluronidase 
caused a spread of both the aqueous and oil- 
soluble irritants as indicated by the greater area 
in which dye accumulated. With the aqueous 
irritant (paraphenylenediamine) hyaluronidase 
prevented the gross edema and decreased the 
fibrinous exudate and destruction of underlying 
tissue. Tissue repair was more rapid. These bene- 
fits were probably due to reduction of effective 
concentration by spreading action and more rapid 
absorption of the irritant. Hyaluronidase also 
prevented the gross edema produced by the oil- 
soluble irritant, but did not facilitate absorption. 
The dispersion of oil droplets by hyaluronidase 
caused extensive capillary injury with early fibrin- 
ous exudation and hemorrhage resulting in a 
barrier to further spread of the lesion. In non- 
hyaluronidase treated areas the early inflam- 
matory response was milder and extravasation 
occurred later. In 72 hours the size of the involved 
areas was greater than in the hyaluronidase- 
treated areas. 


Cardiovascular and serum potassium changes in 
fatal hyperthermia. L. I. Gotpsera*, H. Kk. 
EzerL* anp R. P. Warton. Depts. of Phar- 
macology and Chemistry, Med. College of South 
Carolina, Charleston. 

Fatal hyperthermia was produced in dogs by 
externally applied heat and by i.v. infusions of 
dicumarol (30-50 mg/kg.) and dinitrophenol (10 
mg/kg.). All experiments were conducted under 
barbiturate anesthesia with vagotomy and posi- 
tive pressure respiration with oxygen. In several 
particulars the course with external heat and with 
calorigenic drugs was closely similar. In both 
cases, ECG recordings were characteristic of 
hyperpotassemia. Heightening of the T wave 
occurred at average K levels of about 24 mg. % and 
rectosigmoid temperatures of about 40°C; simi- 
larly, S-A block developed at about 35 mg.% and 
44°C; fatal termination followed shortly there- 
after. As was demonstrated previously (Federa- 
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tion Proc. 8: 342, 1949; Am. J. Physiol., in press), 
contractile force under these conditions ordinarily 
increased until near terminal stages. Progressive 
fall in arterial diastolic pressure levels (deter- 
mined by Statham transducers) usually began at 
about 42.5°C. and was preceded by pulse contour 
changes with shortened run-off intervals. In most 
cases, diastolic pressure levels were below 30 
mm.Hg when S-A block developed. Venous O2 
levels decreased much more rapidly with the 
calorigenic agents than with external heat. This 
reflects the known differences in metabolic rates 
with these two types of hyperthermia and indi- 
cates that the serum K levels were more related 
to body temperatures than to metabolic rate. 
Serum K levels were not clearly related to the 
rate of development of hyperthermia. Tromexan 
(65-100 mg/kg., i.v.) produced hyperthermia but, 
with less consistency, at slower rates and with 
severe initial hypotension. 


Cutaneous and intravenous toxicity of ‘endothal’ 
disodium-3, 6-endoxohexahydrophthalic acid). 
Franz GOLDSTEIN (introduced by Cuar.es M. 
GRUBER). Div. of Industrial Medicine, Jefferson 
Med. College, Philadelphia, Pa. 

Endothal, a defoliant and herbicide, has been 
subjected to toxicity tests by both the Food and 
Drug Administration (SRENSEK AND WooDARD, 
Federation Proc. 10: 337, 1951) and the above- 
mentioned Division. The cutaneous application 
of 1% endothal to the unbroken skin of rabbits 
produced no lesions, but the same solution applied 
to the scarified skin produced mild skin lesions. 
Application of more concentrated solutions (10% 
and 20%) and of pure powdered endothal to the 
intact or scarified skin resulted in more severe 
skin lesions with a tendency to necrotic changes. 
Death from absorption occurred in the cases 
showing the most severe skin lesions. The intra- 
venous administration of 5 mg/kg. proved to be 
potentially fatal in both dog and rabbit, while 
doses of 10 mg/kg. proved invariably fatal. The 
magnitude of the lethal intravenous dose found 
in these experiments is in agreement with that 
reported by Srensek and Woodard. These investi- 
gators attributed death of the animals to re- 
spiratory failure. The studies referred to in this 
report tend to incriminate the heart as the primary 
organ of failure, as evidenced by symptomatology, 
pathological findings, electrocardiograms (evalu- 
ated by Dr. Charles W. Semisch, III), and re- 
cordings of blood pressure and respiration taken 
under anesthesia. Preliminary pharmacodynamic 
studies (done in collaboration with O. J. Inashima, 
Department of Pharmacology) have demonstrated 
a depressing effect of endothal in dilutions up to 
1:20000 on the isolated frog ventricle and the 
isolated rabbit auricle. It remains to be deter- 
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mined by further pharmacologic studies whether 
this action on the heart is truly specific. 


Mechanism of action of cortisone in experimental 
hypersensitivity. ANDRES Gotu, James Hot- 
MAN* AND JOHN H. CopeNHAVER.* Dept. of 
Pharmacology, Southwestern Med. School of the 
Univ. of Texas, Dallas. 

It has been shown in this laboratory (Proc. Soc. 
Exper. Biol. & Med., in press) that cortisone 
exerts an effect on Tween hypersensitivity in 
male dogs. Whereas cortisone does not prevent 
histamine liberation following a single injection 
of Tween 20, it decreases or prevents the effect of 
a second Tween injection given 24 or 48 hours 
later. These experimental results suggested that 
cortisone prevents the reaccumulation of his- 
tamine following its liberation by Tween. This 
work has been extended to other experimental 
situations in which histamine is known to be 
released, such as anaphylaxis in the guinea pig 
and the response of the human skin to injections 
of RO2-2222. Twenty-four guinea pigs were sen- 
sitized to 4 different antigens intraperitoneally. 
Two weeks later the animals were divided into 2 
groups, one treated with cortisone, the other left 
untreated. The 4 antigens were injected intra- 
peritoneally into all guinea pigs at 24-hour inter- 
vals under Benadryl protection. Following the 
4th antigen injection, all guinea pigs were pas- 
sively sensitized to a pneumococcal polysac- 
charide. Twenty-four hours later, all animals 
were shocked with the polysaccharide. All un- 
treated controls died, whereas 45% of the cortisone 
treated guinea pigs survived. The experiments 
with RO2-2222 are reported separately. Studies 
on the effect of cortisone on the histamine con- 
tent of tissues are in progress. 


Influence of certain ganglionic blocking agents 
and veratramine upon epinephrine and nor- 
epinephrine induced tachycardia in the iso- 
lated feline heart. James Gourzis*, HAaroip 
Coomss*, ANNE CAMERON* AND A. J. PLUMMER. 
Research Labs., Ciba Pharmaceutical Products, 
Inc., Summit, N. J. 

The tachycardia produced by adrenergic block- 
ing drugs in the intact animal has been dimin- 
ished by ganglionic blocking agents, (A. J. PLum- 
MER, W. B. ReitzeE AND F. F. YONKMAN, Arch. 
Internat. pharmacodyn., in press). The theory that 
the causative factor was excess circulating epi- 
nephrine led to an attempt to block the cardioac- 
celerator effects of epinephrine and norepinephrine 
in the isolated feline heart by means of such 
ganglionic blockaders. The Langendorff technique 
as modified by Anderson and Craver (J. Pharma- 
col. & Exper. Therap. 93: 135, 1948) was employed. 
Extensive controls were performed using arbitrary 
dosages of L-epinephrine and pDL-norepinephrine, 
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alone or alternately, which produced a definite 
tachycardia without secondary depression of the 
myocardium. Selected concentrations of several 
preparations were then perfused aud the effect on 
epinephrine and norepinephrine tachycardia 
noted. The following drugs, in concentrations of 
50 to 100 ug/ml. of perfusion fluid, gave evidence 
of reducing the cardioaccelerator effects of both 
epinephrine and norepinephrine: SU-1194, BA- 
9295 (Pendiomide) SU-1845, and SU-1792. The 
effects of other ganglionic blocking agents and 
veratramine will also be presented. 


Action of sodium fluoroacetate on renal excretion 
of para-amino-hippurate. GILBERT GRAHAM* 
AND ALFRED FaranH. Dept. of Pharmacology, 
New York State College of Medicine, Syracuse. 
In the intact anesthetized dog NaFAc in a 

dosage of 1.0-1.5 mg/kg. produces a 90-100% 

reduction of PAH Tm. The effect of NaFAc 

can be reduced by infusing dogs with sodium 
acetate. Sodium bicarbonate has no protective 
action. Self depression of PAH Tm at high PAH 
loads can be readily reversed with NaAc. NaFAc 
in a dosage of 1 mg/kg. prevents this effect of 

NaAc. PAH Tm once depressed by NaF Ac cannot 

be increased either by sodium acetate or mono- 

acetine. NaFAc in the dosages used produced a 

reduction in blood flow and glomerular filtration. 

In vitro experiments have shown that dog kidney 

cortex slices can concentrate PAH in a manner 

similar to rabbit kidney slices (CRoss aNp TaaG- 

GART, Am. J. Physiol. 161: 181, 1950). Kidney 

slices from fluoroacetate poisoned dogs show 

mainly a defect in the ability of sodium acetate 
to stimulate the uptake of PAH. Jn vitro studies 
show that PAH uptake by kidney slices is de- 
pressed by concentrations of sodium fluoroacetate 
which have none or minimal effects on the oxygen 
consumption of kidney cortex slices. NaAc mark- 
edly protects kidney slices against the effects of 

NaF Ac. A study of the actions of sodium fluoro- 

acetate on other kidney functions is now in prog- 

ress. 


Distribution of histamine among blood elements. 
HELEN TREDWAY GRAHAM, FRANCES WHEEL- 
WRIGHT*, HAvNER H. Partsu, Jr.*, ANCEL R. 
Marks* AnD Otiver H. Lowry. Depts. of 
Pharmacology and Medicine, Washington Univ. 
School of Medicine, St. Louis, Mo. 

By use of the micro dinitrofluorobenzene method 
for histamine measurement, combined with differ- 
ential cell counts, the basophils have been found 
to contain approximately 50 times more histamine 
than any other blood cell type. Because the granu- 
locytes were known to contain much of the blood 
histamine, and because histamine and the baso- 
phil count both increase in chronic myelogenous 
leukemia, partial separation of the varieties of 
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leucocytes was effected by centrifugation, and 
histamine measurements and differential leuko- 
cyte counts were performed on successive layers. 
From one case of chronic myelogenous leukemia 
(15% basophils), layers were obtained with 9- 
fold difference in basophil content (3 to 27%). 
The relation of the histamine content to the 
numbers of each cell type was studied by statis- 
tical analysis /) in these layers as well as in 2) 
blood from normal persons and 3) from patients 
with various blood disorders. In each instance, 
the basophils were much the richest in histamine. 
The blood histamine of 21 normal people averaged 
122 ug/l. (S.D. 56). The histamine per liter of each 
element and the percentage contribution to the 
total blood histamine are approximately as fol- 
lows: plasma, 5 wg., 4%; erythrocytes, 57 ug., 
20%; platelets, 1200 ug., 3%; neutrophils, 10,000 
ug., 50%; basophils, 5000,000 ug., 15%; eosino- 
phils, not over 10,000 ug. and 1%. Lymphocytes 
and monocytes probably contain very little hista- 
mine. In the chronic myelogenous leukemia pa- 
tient referred to, the blood histamine was 12 
mg/l., of which at least 90% was calculated to be 
in the basophils. 


Factors affecting potentiation of barbiturate action 
by tetraethylthiuram disulfide. W. Dona.p 
GraHAM, H. TEED AND M. G. ALLMARK (intro- 
duced by F. C. Lu). Food and Drug Labs., Dept. 
of Natl. Health and Welfare, Ottawa, Canada. 
Previous work has shown that tetraethylthiu- 

ram disulfide (TETD) will potentiate barbiturate 
action in rats and guinea pigs (J. Pharmacol. 3: 
497, 1951). Experiments have been conducted to 
determine whether or not sodium ascorbate or 
reduced glutathione would decrease the degree of 
barbiturate-potentiation caused by fixed doses 
of TETD. At the dosage range and in the manner 
employed in this work, neither of these compounds 
was effective. In contrast to the results of Giar- 
man etal. with mice (Science 114: 35, 1951) repeated 
administration of TETD to rats did not intensify 
the effect on barbiturate anesthesia beyond that 
achieved by a single dose. 


Spontaneous and therapeutically induced altera- 
tions of serum complement in nephrotic syn- 
drome. FRANK Graic, Kurt LANGE, LAURENCE 
SLOBODY AND JACOB OBERMAN (introduced by 
M. G. Mutinos). Depts. of Medicine and Pedi- 
atrics, New York Med. College, New York City. 
Serum complement is abnormally low in the 

nephrotic syndrome. This is not due to loss of 

complement into the urine or anticomplementary 
substances present in the blood. It is probably the 
result of a complement binding antigen-antibody 
reaction which is the basis of glomerulonephritis 
and so-called pure nephrosis. Adrenocorticotropin 
(ACTH) and Nitrogen Mustard therapy does not 
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change the serum complement level in normal 
individuals. Treatment of nephrotic patients with 
these compounds results in a rise of complement 
to or toward normal 24-48 hours before the onset 
of diuresis. Spontaneous diuresis shows the same 
change in complement. Reaccumulation of ne- 
phrotic edema is preceded by a fall incomplement. 
Small maintenance doses following a successful 
course of ACTH often do not prevent clinical and 
immunologic relapse. High doses of ACTH re- 
peated in short courses at short intervals seem to 
yield much better long-lasting results. 


Intravenous infusion studies in dogs with epi- 
nephrine and L-arterenol. Jesse I. GRANT* AND 
A. M. Lanps. Pharmacology Section, Sterling- 
Winthrop Research Inst., Rensselaer, N. Y. 
Dogs were anesthetized with pentothal and 

barbital. Systolic and diastolic blood pressure was 

recorded kymographically with an Anderson glass 
capsule manometer; respiration with a Marey 
tambour, and the femoral vein cannulated for 
infusion of drugs. Two micrograms (as base) of 
each compound dissolved in 2 ml. of 0.85% saline 

containing 0.1% sodium acetone bisulfite as a 

preservative were infused/kilogram/minute (Pe- 

terson-Graubard flowrator). Analysis of the meas- 
urements covering the 10 minute recorded period 

shows L-arterenol (nor-epinephrine) 1.43, 1.54 

and 1.47 times more effective in elevating systolic, 

diastolic and mean arterial pressure respectively. 

L-Arterenol increased pulse pressure to a greater 

extent than epinephrine (synthetic levo isomer) 

in8/13experiments; epinephrine toa greater extent 
in 4/13 experiments; and in 1/13 experiments 
pulse pressure was increased to the same degree 
by both sympathomimetic amines. In 4/8 experi- 
ments L-arterenol produced greater cardiac output 
than epinephrine; in 2/8 experiments epinephrine 
gave greater cardiac output; and in 2/8 experi- 
ments the increased cardiac output was of the 
same order of magnitude for both compounds. 
In 5/9 experiments where epinephrine had prac- 
tically no effect on heart rate, L-artereno! caused 
marked bradycardia in 3 and tachycardia in 2 of 
the unatropinized dogs; in 2/9 experiments brady- 
cardia produced by t-arterenol was more than 
twice that produced by epinephrine; in 1/9 ex- 
periments epinephrine produced marked brady- 

cardia, L-arterenol marked tachycardia; and in 1/9 

experiments both compounds showed equal brady- 

cardia. In 3/9 experiments L-arterenol caused 

tachypnea and epinephrine bradypnea; in 2/9 

experiments where t-arterenol had no effect on 

respiration, epinephrine caused tachypnea; in 2/9 

experiments bradypnea response to L-arterenol 

was 2-3 times greater than bradypnea response 
to epinephrine; in 1/9 experiments bradypnea 
was the same for both drugs; finally in 1/9 ex- 
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periments where epinephrine caused mild tachyp- 
nea, L-arterenol caused marked bradypnea. These 
data indicate that the differences between L-ar- 
terenol and synthetic levo epinephrine are quan- 
titative rather than qualitative in nature. 


Factors influencing post-DCA hypertension. D. M. 
GREEN, F. J. SaunpERS* aND Nancy WAHL- 
GREN.* Div. of Biological Research, G. D. Searle 
& Co., Chicago, Ill. 

Rats given 20 mg. desoxycorticosterone acetate 
(DCA) implants and high sodium intake developed 
severe hypertension which persisted after the 
pellet had been absorbed. The degree of post- 
DCA hypertension was not influenced by the 
following procedures or treatments: castration, 
adrenalectomy, nephrectomy, low sodium diet, 
low potassium diet, ACTH or cortisone. The 
blood pressure was reduced by propylthiouracil. 
Thyroid-parathyroidectomy was followed by 
a fall not different from that produced by pro- 
pylthiouracil. Thyroxin injections significantly 
increased the hypertension. A small rise was pro- 
duced by large doses of calciferol. Hypophy- 
sectomy was followed by a fall in pressure which 
progressed downward toward normal over a period 
of weeks but was associated with a high mortality. 
Dibenamine produced a moderate and transient 
fall in pressure. Barbiturate anesthesia was fol- 
lowed by a prompt, temporary reduction to normal 
and a post-anesthetic return to the previous 
pressure level. 


Effect of natural metabolites on the in vitro 
activity of certain antimalarials. JoserH GREEN- 
BERG, Epwarp S. JOSEPHSON AND D. JANE 
TAyLorR (introduced by S. M. RosenruHat). 
Natl. Microbiological Inst., Natl. Insts. of Health, 
Bethesda, Md. 

Experiments were carried out to determine the 
mode of action of certain antimalarials by ex- 
amining the effect of natural metabolites on their 
in vitro activity against the erythrocytic forms of 
Plasmodium gallinaceum. Quinacrine, 2-(p-chloro- 
phenyl) guanidino-4-(6-diethylaminoethylamino)- 
6-methylpyrimidine and 2-(p-chloroanilino) -4-(p- 
dimethylaminoethylamino) - 6 - methylpyrimidine 
which compete with riboflavin in Lactobacillus 
casei were tested. These compounds were found 
to be plasmodicidal in vitro in concentrations 
approximating those found in vivo in the blood of 
adequately treated chicks. This is in contrast to 
the inactivity in vitro of 2,4-diamino-5-(p-chloro- 
phenyl)-6-ethylpyrimidine and its analogues. 
Riboflavin failed to reverse the inhibition pro- 
duced by any of the compounds when added in 
amounts up to 10 times the concentration of the 
inhibitors. In addition, riboflavin phosphate, 
adenine, adenosine, adenylic acid, glucose-6-phos- 
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phate and glucose-1-phosphate failed to reverse 
the plasmodicidal effect of quinacrine. 


Bioassay of mercurial diuretics by oral adminis- 
tration in cardiac patients with congestive fail- 
ure. THEODORE GREINER, Harry Goup, LEON 
WarsHAw*, FRANK PALuMBO*, JOHN WEAVER*, 
SypNEY Marues* anp RaymMonp Marsu.* Dept. 
of Pharmacology, Cornell Univ. Med. College, 
Cardiovascular Research Unit, Beth Israel Hosp., 
and Cardiology Service, Hosp. for Joint Diseases, 
New York City. 

In a recent paper which we published in the 
Journal of Pharmacology, we outlined a method 
for the bioassay of mercurial diuretics in ambulant 
patients with congestive failure, which complied 
with the standards generally acceptable for bioas- 
say in animals in the U. S. Pharmacopeia. We 
have now applied this method to 3 mercurial 
diuretics intended for oral administration, and 
the results of this assay constitute the subject of 
the present report. We were provided with reports 
of observations on dogs, as well as of therapeutic 
trials in man, suggesting that these compounds 
were of similar potency. The details of the method 
are as follows: the diuretic response is the loss of 
weight 24 hours after the dose is administered. 
Additional weights taken in 48 hours demonstrated 
that even for oral diuretics the 24-hour weight 
measures essentially all the diuresis. The potency 
is stated in terms of a standard (mercuhydrin by 
intramuscular injection) and the precision calcu- 
lated as confidence limits. The results of this 
assay showed that one of these compounds, 
namely, 3-chloromercuri-2-methoxypropylurea, 
by oral administration possessed three-fourths 
the diuretic action of the standard. This marks 
an unusual advance in oral mercurial therapy, 
for all other compounds that have so far been 
tested come no nearer than one-fourth the diuretic 
potency of the standard. The results also show the 
importance of the method of bioassay of mercurial 
diuretics. 


Absorption, distribution and activity of Tromexan. 
CHarLes M. Gruser, Jr., Kwana Soo Len* 
AND Frepric Rrepers.* Dept. of Pharmacology, 
Jefferson Med. College, Philadelphia, Pa. 
Large single oral doses of Tromexan were given 

to dogs. Plasma levels were measured spectro- 

photometrically by the method of Rieders and 

Gruber, Jr. Prothrombin times were measured by 

the one-stage Quick method using human brain 

thromboplastin. Maximum Tromexan concentra- 
tions occurred in the plasma 8-12 hours after 
administration and maximum prothrombin times 
occurred 2-3 days later. No relationship was 
found to exist between the time of occurrence, 
the degree of the responses, and/or the area en- 
closed by the two curves. Statistically significant 


FEDERATION PROCEEDINGS 





Volume 11 


differences in the maximum plasma concentrations 
and the time of occurrence of these maxima were 
found on comparing fed dogs given 40 mg/kg. and 
fasted dogs given 50 mg/kg. These results suggest 
the presence of a stabilized absorption and storage 
mechanism which is modified by diet and/or dose 
The thoracic duct was cannulated 18-20 hours 
prior to administration of Tromexan. The systemic 
blood specimen at every time interval contained a 
greater concentration than did the thoracic 
lymph. This indicates transportation primarily 
through the portal circulation and suggests un- 
equal distribution in the extra-cellular fluids. 
Approximately 50 hours after administering Tro- 
mexan, 37.5 mg. of Menadione sodium bisulfite 
per kilogram body weight were given intrave- 
nously. All of the animals obtained a maximum 
reduction in the prothrombin time in 1 hour. This 
effect was maintained for about 6 hours. It is 
doubtful if an effect occurring with such rapidity 
can be explained on the basis of prothrombin 
resynthesis in the liver. 


Mechanism of hypotensive action of ‘Veraloid’. 
Cari C. Gruuzit* anp G. K. Mog. Dept. of 
Physiology, State Univ. of New York Med. Center, 
Syracuse. 

The effect of ‘Veraloid,’ a biologically standard- 
ized preparation of Veratrum veride, was studied 
in dogs under thiopental-barbital anesthesia. 
Single injections of 5 meg/kg. or infusions of one 
meg/kg/min. produced bradycardia and hypo- 
tension in the intact animal. In addition, Veraloid 
markedly reduced or abolished the pressor effect 
of carotid clamping and the fall in blood pressure 
produced by tetraethylammonium chloride 
(TEA). Unlike dihydroergocornine, however, it 
did not prevent that component of the asphyxial 
pressor response which persists in the presence of 
TEA. Atropinization or bilateral cervical vagot- 
omy reduced the cardiac slowing but failed to 
alter significantly the hypotensive effect of Vera- 
loid. Following section of Hering’s nerve Veraloid 
no longer produced a fall in blood pressure, and 
in some instances even raised the pressure slightly. 
In several experiments bilateral denervation of 
the carotid sinuses was accomplished by removal 
of the nerve plexi from the surfaces of the carotid 
sinuses and adjoining regions. The denervation 
was judged to be complete when no rise in pressure 
was produced by clamping the common carotid 
arteries. In these cases the hypotensive action of 
Veraloid was abolished. Since the carotid bodies 
were still intact, as determined by the respiratory 
response to intravenous injections of sodium 
cyanide, it seems probable that the hypotensive 
action of Veraloid is due in considerable measure 
to the stimulation of afferents in the carotid sinus 
region. 
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Potency and persistence of effect of several 
digitalis preparations in pigeons. Harvey B. 
HaaG AND SaLtty Womack.* Dept. of Phar- 
macology, Med. College of Virginia, Richmond. 
The current USP XIV (official November 1, 

1950) specifies the use of pigeons in the biological 
standardization of digitalis. In the present in- 
vestigation using pigeons, it was found that of 6 
commercial digitalis leaf preparations studied 5 
were in satisfactory agreement with USP require- 
ments, while one was not. The USP digitalis 
unitage equivalent for reference digitoxin was 
0.44 mg.; for reference digoxin, 0.33 mg. Persist- 
ence studies were made by injecting 60% of the 
USP unitage equivalent and, by titration at cer- 
tain intervals, establishing what percentage of 
the initially administered digitalis effectiveness 
then remained. Two series of such experiments 
were done. In the first the various digitalis prep- 
arations were not studied concurrently and the 
results showed appreciable differences between 
commercial samples and the reference leaf. In 
the second series the samples were studied con- 
currently and the results then revealed no differ- 
ences in persistence of effect. Furthermore while 
the reference leaf manifested significant persist- 
ence after 10 days in the first experiments, it 
evidenced none whatsoever after 5 days in the 
second series of tests. Based on average values 
neither digoxin nor digitoxin showed significant 
persistence after 5 days, although individual 
pigeons did demonstrate a marked effect. These 
results raise a question as to the suitability of 
pigeons for studies concerned with persistence 
of digitalis effectiveness. (Aided by a grant from 
the Ciba Pharmaceutical Products, Inc.) 


Oral toxicity of 2 2’ methylene bis (4 methyl-6- 
tertiary-butylphenol) (2246). Ernest C. HAGAN 
(introduced by Jonn H. Draize). Div. of Phar- 
macology, Food and Drug Administration, Federal 
Security Agency, Washington, D.C. 

Compound 2246 has been suggested for use in 
the prevention of rancidity of fats and oils. 
Chemically it possesses certain structural simi- 
larities to the anticoagulants Dicoumarol and 
Warfarin. We have studied the acute toxicity of 
2246 by oral administration of corn oil suspensions 
to rats, guinea pigs, and mice, and by dietary 
feeding to rats with special emphasis on prothrom- 
bin times in rats. The LD5o for rats is 6500 mg/kg. 
Preliminary data indicate guinea pigs and mice 
have a similar susceptibility. Symptoms of acute 
poisoning are listlessness, ruffled coats, and hemor- 
thage about the nose. Deaths are often delayed 
several days after dosage. Prothrombin times of 
plasmas of rats dying these delayed deaths are 
within the normal range. Rat dietary concentra- 
tions of 1.0 and 0.5% of 2246 cause deaths within 
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2 and 4 weeks respectively, preceded by gross 
symptoms consisting of pallor and listlessness. 
Extensive subcutaneous and internal hemorrhages 
are observed at autopsy. Plasma prothrombin 
times of these subacutely poisoned rats are 3-15 
times greater than the 16-22 seconds obtained for 
the untreated control rats. (Plasmas of untreated 
control rats serially diluted with saline to con- 
centrations as low as 20% give normal prothrom- 
bin times.) Rats fed the 0.5% concentration show 
increase in prothrombin times prior to the occur- 
rence of symptoms. Apparently deaths resulting 
from subacute feeding have as their principal 
cause the hemorrhage resulting from prothrombin 
inhibition. 

Ineffectiveness of flavonoid compounds in re- 
ducing radiation mortality. THomas J. HaLey 
AND SAMUEL MANN.* Atomic Energy Project, 
Univ. of California School of Medicine, Los 
Angeles. 

Confusion exists regarding the ability of flav- 
onoid compounds to counteract irradiation injury. 
Sokoloff et al. (Science 112: 112: 1950) and Griffith 
et al. (Proc. Soc. Exper. Biol. & Med. 64: 331: 
1947) reported flavonoids beneficial in rats while 
Kohn et al. (Report AECD 2176, June 7, 1948) 
reported no effect in rats and Cronkite et al. 
(Proc. Soc. Exper. Biol. & Med. 70: 125: 1949) no 
effect in mice. These divergent viewpoints led us 
to investigate the effect of the flavonoids in guinea 
pigs subjected to 200 r acute whole body roentgen 
ray irradiation. The drugs were administered 
intraperitoneally in the following doses: rutin, 
250 mg/kg.; hesperidin methyl chalcone, 100 
mg/kg.; naringin, 75 mg/kg.; hesperidin, 25 
mg/kg. The animals were injected either 10 days 
pre- or post-irradiation and observed for 1 month. 
Irradiated animals all showed definite symptoms 
of irradiation injury and the total mortality 
figures were approximately the same for both the 
medicated and non-medicated groups. However, 
both the pre- and post-irradiation flavonoid 
groups showed increased rates of mortality over 
those of the non-medicated control groups. No 
deaths occurred in the non-irradiated medicated 
or saline injected controls during the experi- 
mental period. The ineffectiveness observed was 
not due to ascorbic acid deficiency (scurvy) 
because the animals were maintained on a high 
ascorbic acid intake prior to and after irradiation. 
Therefore it is concluded that these flavonoid 
compounds are not beneficial in radiation injury 
and can be highly detrimental to the animal. 
(Based on work performed under Contract No. 
AT-04-1-GEN-12 between the Atomic Energy 
Commission and the University of California at 
Los Angeles.) 
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Phenoxyalkyltrimethylammonium derivatives with 
pressor activity. W. E. HamBourcer, LAURIE 
ANN Mourray* aNnpb Deane A. Hounanan.* Div. 
of Biological Research, G. D. Searle & Co., 
Chicago, Ill. 

A series of substituted phenoxyalkyltrialky]- 
ammonium derivatives, prepared in our labora- 
tories by Clinton A. Dornfeld, was tested in the 
cat for sympathetic ganglion blockade. Two ex- 
ceptional members of the series were found: 
SC-3952, the o-phenyl, and SC-3954, the o-cy- 
clohexyl, derivatives of phenoxyethyltrimethy]l- 
ammonium iodide. Both produced a sharp rise in 
blood pressure with some secondary fall, similar 
to the epinephrine response. Also like epinephrine, 
they produced a brief contraction of the nictitat- 
ing membrane. Dibenamine abolished these pres- 
sor responses and sometimes produced a reversal; 
it also diminished or abolished the contractions 
of the nictitating membrane. Priscoline similarly 
reduced the rise in blood pressure. The pressor 
effect was lost when the phenyl and cyclohexyl 
substituents were shifted from the ortho to the 
para position. The analogous triethylammonium 
halides likewise failed to raise blood pressure. 
The hydrochloride salts of the tertiary bases 
corresponding to SC-3952 and SC-3954 were also 
devoid of pressor activity. 


Papaverine analogs III. Some 3,4-dihydroiso- 
quinolines as coronary vasodilators. CALVIN 
HANNA AND JAMES Suutt (introduced by E. G. 
Gross). Dept. of Pharmacology, State Univ. of 
Iowa, Iowa City. 

In an effort to determine the structural features 
of the papaverine molecule most essential for 
coronary dilator action a group of 3,4-dihydroiso- 
quinolines has been prepared. These compounds 
were quantitatively tested by the method of 
Winder et al. (J. Pharmacol. Exper. Therap. 100: 
482, 1950). Three-four-dihydropapaverine was 
found to have 75% of the activity of papaverine 
while  1-benzyl-6,7-dimethoxy, 1-benzyl-6,7- 
methylenedioxy- and _ 1-methyl-6,7-dimethoxy- 
3,4-dihydroisoquinolines has 33%, 30% and 20% 
of the activity, respectively. The methyl iodides 
of 3,4-dihydropapaverine and papaverine have 
no dilator action. One-(2, 5-dimethoxybenzyl)-6, 7- 
dimethoxy-3,4-dihydroisoquinoline was prepared 
in an attempt to relate the ortho methoxy groups 
of papaverine to the corresponding para methoxy 
groups in khellin. This compound is equal in 
potency to and is somewhat longer acting than 
papaverine. One way of interpreting the similar 
vasodilator action of these compounds would be 
to postulate that they act following demethyla- 
tion. Papaveroline, the demethylated product of 
papaverine, was found to have 65% of the activity 
of papaverine, following which papaverine was 
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inactive. The fact that papaveroline may block 
receptors sensitive to papaverine supports the 
idea that papaverine acts following demethyla- 
tion. 


Relation of copper to cardiac glycoside action. 
Harotp HarpMaNn,* Donatp R. BENNeETT,* 
Joun F. Patmer,* RoBertT Parry* aNnp May- 
NARD B. CHENOWETH. Depts. of Pharmacology 
and Chemistry, Univ. of Michigan, Ann Arbor. 
It was reported (J. Pharmacol. & Exper. Therap. 

103 : 340) that ouabain forms a complex with copper 
having its absorption maxima in the ultraviolet 
and infra-red spectra and that copper influences 
the toxicity of cardiac glycosides to animals. If 
copper chelation is a basic mechanism in the ac- 
tion of these glycosides, then the administration 
of chelating agents or compounds that react with 
copper might affect the positive inotropic action 
of ouabain. The results of this study using the cat 
papillary muscle preparation fall into two classes. 
Class I: compounds that stimulate and/or po- 
tentiate the action of ouabain. Class II: com- 
pounds that block the action of ouabain. Class I 
includes ethylene diamine and the disodium salt 
of ethylene diamine tetracetic acid which certainly 
stabilize the cupric form and dimercaprol and 
dehydroacetic acid which probably stabilize the 
cupric form. Class II includes sodium iodide and 
sodium thiocyanate which certainly stabilize the 
cuprous form and thyroxine and thiopental which 
probably stablize the cuprous form. Extensions 
of this and other work on the problem will be 
reported. 


Estimation of posterior pituitary activity in com- 
mercial preparations of ACTH. Wiuu1am D. 
HARKNEssS, STANLEY E. SRENSEK AND GEOF- 
FREY Wooparp (introduced by Brrr J. Vos). 
Div. of Pharmacology, Food and Drug Adminis- 
tration, Federal Security Agency, Washington, 
D.C. 

The commercially practiced methods of manu- 
facture of ACTH would likely result in its con- 
tamination with the principles of the posterior 
pituitary. All samples tested by us thus far have 
shown measurable posterior pituitary activity. 
The chicken blood pressure, guinea pig uterus 
contraction and antidiuresis in rats were used for 
estimation of this activity. With the chicken 
method the most frequent observation was the 
noncharacteristic fall in blood pressure following 
injection of ACTH. Its injection produced a slower 
fall in blood pressure than posterior pituitary and 
a more delayed return to normal. Variability in 
normal base line between doses made accurate 
measurement difficult and ACTH appeared to 
reduce responses to subsequent doses of posterior 
pituitary. The character of the uterine response 
to posterior pituitary does not seem to be signifi- 
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cantly altered by the addition of ACTH except 
for the contamination already present in the 
ACTH. Aside from the familiar technical diffi- 
culties the uterine response seems useful for es- 
timation of the contamination. There has been 
fair agreement among the 3 assay procedures. 
The uterine method is the most sensitive and 
requires the least material for an assay. The rat 
antiduiretic method is intermediate, while the 
chicken blood pressure is least sensitive and 
requires the most material. 


Anticonvulsant action of Hibicon (N-benzyl-B- 
chloropropionamide). B. K. HARNED, RAYMOND 
W. CuNNINGHAM, Frank H. SmituH,* Mary C. 
CLARK,* MARGARET Kane.* Lederle Labs. Div., 
American Cyanamid Co., Pearl River, N.Y. 
Hibicon is an effective antiepileptic with a 

chemical nucleus new in the field of anticonvul- 

sants. An extensive comparison of the action of 
this compound with that of Dilantin in man and 
in experimental animals indicates that the anti- 
convulsant potentials of the 2 drugs are of the 
same order but the side reactions, especially 
anorexia and muscular stiffness, are less after 

Hibicon. Anticonvulsant potency was evaluated 

in rats, cats and mice on the basis of 4 methods: 

1) the maximal electroshock seizure test in rats; 

2) the Putnam-Merritt electroshock test in cats 

and in rats; 3) the intravenous Metrazol test in 

mice; and 4) the audiogenic-Metrazol test in rats. 

The acute toxicity of Hibicon is low; in rats the 

oral LDs0 is 3200 mg/kg. with 19/20 limits 3098- 

3306. Rats fed daily doses of 1500 mg/kg/day for 

1 year showed no evidence of chronic toxicity 

except a depression of 25% in growth. For this 

species the oral Effective Doses. by the maximal 

electroshock seizure test is 46 mg/kg. with 19/20 

limits 30-71. In rats anticonvulsant activity of an 

asymptomatic oral dose can be detected within 

30 minutes. Maximal activity is attained in 2 

hours and continues through the 6th hour. Anti- 

convulsant activity is present for 12 hours. The 
liver and also the kidneys are important factors 
in determining the duration of action of Hibicon. 

This drug is not sedative, antispasmodic, oxy- 

tocic, miotic, mydriatic analgesic or histaminic. 

Large intraperitoneal doses of Hibicon produce a 

moderate decrease in blood pressure in anesthe- 

tized animals; however, the vasomotor responses 
to epinephrine, acetycholine and faradic stimula- 
tion of the vagus are not modified. 


Comparison of rate of uptake of radioactive 
thyroxine by the hypophysis in the normal, 
hypothyroid and hypermetabolic rabbit. Ep- 
WARD QO. Harper,* Pauut A. Martis Anp J. W. 
BorHNE.* Depts. of Psychiatry and Pharma- 
cology, Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 
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Horeau and Sue in 1945 demonstrated the pres- 
ence of radioactive thyroxine in the hypothalamus 
and hypophysis of rabbits. In previous studies we 
have shown that the tuber cinereum and pituitary 
of normal animals selectively concentrate thyrox- 
ine; and that although the concentration in the 
pituitary exceeds that attained in the tuber the 
absorption curves of the 2 tissues are similar. In 
the thyroidectomized rabbit the maximum con- 
centration of thyroxine in the pituitary is greater 
than in the normal animal although the rate of up- 
take is slower. In this study 15 normal, virgin 
female rabbits were made hypermetabolic by the 
subcutaneous administration of commercial thy- 
roxine (500 ug/kg). Three or 4 days following ad- 
ministration, when a definite hypermetabolic state 
was found to exist, 10 ug/kg. of radioactive thyrox- 
ine were given intravenously to each rabbit. Three 
animals were sacrificed for the determination of 
tissue concentrations of thyroxine at 1, 2, 4, 12 and 
24 hours following the administration of the 
labeled hormone. The tissues were digested and 
activity determined by a Geiger-Mueller counter. 
The concentration is expressed by the ratio 


dis/min/mg/organ wt/. 
dis/min/mg/body wt/. 





The concentration and rate of absorption of ra- 
dioactive thyroxine by the pituitary of these ani- 
mals is significantly less than in normal and thy- 
roidectomized rabbits. Radioautographic analysis 
of the tissue extract, using partition chromato- 
graphic techniques, revealed that the major por- 
tion of the radioactivity in the pituitary was due 
to labeled thyroxine. Some of the implications of 
these findings will be discussed. 


Interrelation of autonomic ganglionic effects of 
hexamethylene-bis-trimethylammonium (C6) 
and tetraethylammonium (TEA). Stewart C. 
Harvey, JoHn L. BauKou,* GwyLitum BLA- 
SER,* FRED W. HEATON* AND Lamar H. Stew- 
ART.* Dept. of Pharmacology, Univ. of Utah, Salt 
Lake City. 

The peculiar neuromuscular interrelation of d- 
tubocurarine and decamethylene-bis-trimethyl- 
ammonium (C10), and the analogous effects of 
tetraethylammonium (TEA) on autonomic ganglia 
and d-tubocurarine on the neuromuscular junction 
suggested a study of the interrelation of TEA and 
hexamethylene-bis-trimethylammonium (C6) on 
the superior cervical ganglion in cats. Contraction 
of the nictitating membrane induced by supra- 
maximal 3/second preganglionic stimulation was 
recorded as a function of synaptic transmission. 
Dose-inhibition curves of TEA, C6 and combined 
TEA-C6 were determined. Analysis of the curves 
revealed true and marked potentiation when TEA 
is administered immediately following C6. C6 ad- 
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ministered during constant infusion of TEA ex- 
erted its expected degree of inhibition (in contrast 
to antagonism by d-tubocurarine prior to C10 at 
the neuromuscular junction). Interruption of the 
TEA infusion resulted in a C6 residual effect 
exactly equal to control inhibitory effect of C6, 
and the slope and intercept of the postinfusion and 
control recovery curves were identical. This sug- 
gests, along with the observed potentiation, that 
the 2 drugs do not act at the same synaptic locus. 
In a single experiment, constant infusion of minute 
amounts of TEA (0.0047 mg/kg/min.) repeatedly 
resulted in an augmentation of nictitating mem- 
brane response, which fact suggests that TEA may 
possess weak nicotinic stimulant properties. Fur- 
ther study of this property is in progress. (Sup- 
ported by a grant from the Givaudan Corpora- 
tion.) 


Adapted method for observing eosinophil changes 
in intact rats. ARTHUR E. Hemine, Mary F. 
Sax anp Dorsey E. HouirKamp (introduced by 
Epwin J. FEutLows). Research and Development 
Div., Smith, Kline and French Labs., Philadel- 
phia, Pa. 

Eosinopenia is well established as a measure of 
the alarm reaction (J. Clin. Endocrinol. 10: 187, 
1950). However, it has been difficult to study the 
alarm reaction in adult intact rats by following the 
eosinophil level because either the individual 
rat’s blood eosinophil count is too low to permit 
accurate appraisal, or the experimental techniques 
themselves produced an eosinopenia. These diffi- 
culties have been overcome by the methods here 
described. Tail-blood taken immediately before, 
and 4 hours after the intraperitoneal injection of 
the test substance, is diluted 1:20 with Hinkle- 
man’s fluid (Am. J. M. Sc. 221:121, 1951). Eosino- 
phil counts are made in a 0.2-mm.-deep chamber 
with Fuchs-Rosenthal rulings. Four rulings are 
counted for low counts. Rats are handled with care 
prior to and during the test period. All rats are 
screened initially to select those which show: /) 
either an eosinophilic response or an eosinopenic 
response of <15% to a 5% glucose injection (1 
ce/kg.); 2) an eosinopenic response of >25% 
when epinephrine (0.25 mg/kg.) is injected; and 
3) an initial count >62 eosinophils/cu.mm. Sixty 
of 99 rats examined were found suitable for use by 
these criteria. From these 60 rats, 3 groups of 12 
each, were selected randomly, and given, respec- 
tively: histamine (10 mg/kg.), formaldehyde (25 
mg/kg.) and 0.9% saline (1 cc/kg.). The saline 
injection like the glucose, failed to produce a 
reaction; whereas, the histamine and formalde- 
hyde produced an eosinopenic response compa- 
rable to that obtained with epinephrine. 


Curare compounds. XIII. Fate of carbon-14 la- 
beled D-tubocurarine dimethylether in guinea 
pigs. D. A. Herrinc* AND Davip F. Mars. 
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Dept. of Pharmacology, West Virginia Univ. 

School of Medicine, Morgantown. 

p-Tubocurarine dimethylether iodide labeled 
with radioactive carbon atoms in 2 methoxyl 
groups and 2 nitrogen methyl groups was pre- 
pared. This material has an activity of 1,400 
counts/min/ug. with our present counting equip- 
ment. In addition, some experiments were carried 
out with p-tubocurarine dimethylether iodide 
labeled in 2 methoxy groups and p-chondocurarine 
iodide labeled in 2 nitrogen methyl groups. Twelve 
male guinea pigs (Rockland) weighing 700-850 gm. 
were used in 3 experiments. Intravenous injection 
of 22 wg. of the dimethylether/kg. (22-26,000 cpm 
total) produces almost immediate head drop and 
partial skeletal muscle paralysis. The urine and 
feces were collected separately, dried in vacuo, 
extracted with methanol, plated, and counted to 
a maximum 14% error. Within 2 hours, 51-73% of 
the total activity is excreted in the urine and 
67-91% within 24 hours. Intramuscular injection 
of 70 wg. of the dimethylether/kg. produces head 
drop in 10-13 minutes that lasts 16-24 minutes. 
Eighty-seven to 94% of the total injected radio- 
activity is found in the urine in 24 hours; these 
urine samples were pooled and paper chromato- 
graphed by a modification of Dutcher’s method. 
At least 65% of the radioactivity is due to un- 
changed dimethylether; the balance is represented 
by asmall amount of only 1 less mobile metabolite 
and indefinite losses. Similar experiments with 
p-chondocurarine (50 yug/kg.; 24-30,000 epm) pro- 
duces head drop within 11-24 minutes that lasts 
16-24 minutes. Comparable total quantities of 
radioactive material are excreted in the urine 
although at a lower rate. Paper chromatography 
indicates about 35-40% as unchanged material 
and the presence of 3 or 4 metabolites. Less than 
3% of either agent is excreted in the feces. 


Adaptation of the uterine musculature of rabbits 
to vasopressin. James G. H1LToN* AND ROBERT 
A. Woopsury. Div. of Pharmacology, Univ. of 
Tennessee, Memphis. 

Experiments were conducted upon excised uter- 
ine horns of rabbits which previously had received 
10 ywg/animal diethylstilbestrol intramuscularly 
daily for 3 weeks and 5 vu of vasopressin tannate 
intramuscularly on alternate days for the last 14 
days (7 injections). By test in Tyrode bath solu- 
tion the uterine responses to vasopressin were not 
materially different from those of control strips 
from animals receiving only diethylstilbestrol. 
Rabbits similarly treated which also received 0.5 
mg/animal progesterone daily during the time of 
vasopressin tannate administrations showed a 
marked change in the influence of vasopressin on 
the uterus (1 X 10-5, 1 X 107, 1 X 10-3 ml. of vaso- 
pressin/ml. of bath). In these tests vasopressin 
caused much less increase in the height and rate of 
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contraction and occasionally produced a type of 
contraction which was longer in duration and 
which exhibited more complete relaxation. (This 
slower more cordinated form of contraction was 
apparent only at the lowest concentration of vaso- 
pressin.) Vasopressin actually decreased tone and 
rate of contractions in 14 and 29% of the sections, 
respectively, at the medium and large concentra- 
tions. The possible mechanism for this modifica- 
tion phenomenon appears to be one of tissue adap- 
tation to the administered vasopressin. 


Toxicity in rodents and anti-cholinesterase activ- 
ity of organo-phosphorous compounds. C. H. 
Hing, E. R. SHacx,* J. K. Kopama* anp M.S. 
Morsg.* Div. of Pharmacology and Experimental 
Therapeutics, Univ. of California, San Francisco. 
The acute toxicity of 64 organic derivatives of 

phosphorus containing acids was determined in 

mice and rats following oral administration. The 
cholinesterase (Ch.E.) inhibitory properties of 
these agents were studied in vitro by the method of 

Michel (Micue., H. O. J. Lab. & Clin. Med. 34: 

1564, 1949) against preparations of human red 

blood cells and rat brains. Evidence of Ch.E. 

inhibition was found in compounds of the phos- 

phate and phosphonate type. No activity was 

observed in phosphinates, phosphine oxides, phos- 

phites, phosphinites, and phosphines. The phos- 

phonates pais ae were slightly less active 
P 

than were their phosphate homologues [(RO) O— 


P 

OR’]. In vitro Ch.E. inhibition in general paral- 
leled mammalian toxicity, but there were notable 
exceptions. Greatest activity and toxicity were 
present when R’s were ethyl. Substitution of a 
thio or amino group for the oxygen linkage de- 
creased activity. Groups which increased the 
electrophilic activity of the OR’ or R’ chain 
enhanced activity. 


Electrical activity of the small intestine and its 
modification by certain drugs. DuNcaN A. HoL- 
ADAY, HERBERT VOLK AND JULIAN MANDEL 
(introduced by E. M. Paprrr). Depts. of Anes- 
thesiology, Surgery and Radiology, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. ' 

The small intestine of man, dog, cat and rabbit 
exhibits 2 types of electrical activity. Bursts of 
negative, spike-like action potentials, lasting ap- 
proximately 60 msec., precede the appearance of 
visible contractions by } second. These are not un- 
like the action potentials of skeletal muscle and 
are interpreted as being similar in nature. Choline 
esters and anti-cholinesterases increase the fre- 
quency of these discharges, and parasympatholy- 
tic drugs and epinephrine suppress them. The 
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second type of activity consists of rhythmic, 2- to 
3-mv. fluctuations of the resting potential of the 
bowel at a frequency of 12-15/minute. The dura- 
tion, magnitude and frequency of these waves are 
unaffected by the presence or absence of motor 
activity. The contour of the wave in duodenum 
and upper jejunum is more regular than in lower 
portions of the bowel. The wave form is most 
regular in the dog, and is less regular in the other 
species studied. It is generally unaffected by drugs 
administered intravenously, but may be altered 
by close intra-arterial injections. Initiation of 
spike potentials occurs only during the positive 
phase of the slow wave. Spike potentials are almost 
always absent during the negative phase. The 
responses of the intestine to certain drugs, to- 
gether with an interpretation of the origin of the 
slow wave, will be discussed. 


Toxicity of malathon (0,0-dimethyl dithiophos- 
phate of diethyl mercaptosuccinate). Emity G. 
Ho.uanp,* Luoyp W. HazLeTon AND DoroTHy 
L. Hanzau. Hazleton Labs., Falls Church, Va. 
The insecticide malathon (the approved com- 

mon, nonproprietary name of a new member of the 
organic phosphate group) has been under exten- 
sive investigation in our laboratories for more than 
2 years. It appears to be relatively nontoxic in 
warm-blooded animals. The acute oral LD50’s of the 
90% technical compound when administered in 
vegetable oil are: male mice, 885 mg/kg., and male 
rats, 480 mg/kg. Male and female rats on chronic 
toxicity studies have satisfactorily tolerated 1,000 
parts/million in their diets for a period of 6 
months. Dogs administered large oral or intrave- 
nous doses of malathon have survived. Dermal ab- 
sorption has not appeared to be a toxicity problem 
in rabbits or guinea pigs receiving single or re- 
peated applications. Malathon is a cholinesterase 
inhibitor but the pharmacological symptoms are 
of short duration. A purified 99+% form of mala- 
thon was found to be appreciably less toxic. 


Effect of acetyl choline on the permeability to Na 
and K of isolated guinea pig hearts. W. C. 
Houuanp, CLARA ELIZABETH DUNN* AND Mar- 
GARET E. Grea. Dept. of Pharmacology, Vander- 
bilt Univ. School of Medicine, Nashville, Tenn. 
We have found evidence, in isolated guinea pig 

hearts, of a correlation between permeability to 

Na and K and rave of acetylcholine metabolism. 

The effect of acethylcholine on the auricle differs 

in several respects from that on the ventricle. In a 

K-free medium acetylcholine increases the loss of 

K from both tissues, stops the auricle but has no 

effect on the ventricle, and depresses the ST seg- 

ment of the EKG. In a medium containing 400 mg. 

KCl/I1., acetylcholine causes both tissues to pick 

up K, the ventricle picking up 2-3 times as much/ 

gm. of muscle as the auricle. Under these condi- 
tions, acetylcholine stops the auricle completely 
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and inhibits the ventricle temporarily (2-3 min- 
utes). The T-wave of the EKG is elevated by 
acetylcholine. In a medium containing 800 mg. 
KCI/I., acetylcholine stops the auricle completely 
and inhibits the ventricle for as long as 8 minutes. 
Here the K picked up by the ventricle is less than 
that at 400 mg. KCI/l. and the cholinesterase 
activity is markedly depressed. 


Effect of cortisone on pregnant ewes. Louis W. 
How (introduced by 8. ANDERSON PEOPLEs), 
School of Veterinary Medicine, Univ. of California, 
Davis. 

Previous studies in this laboratory have shown 
that nonpregnant ewes respond to injected corti- 
sone with elevated blood glucose, transient plasma 
hyperchloremia and hypopotassemia. The blood 
cell picture is similar to that of other species 
(Hot etal. Am. J. Vet. Research. 12: 314, 1951). 
Observations have been made on the effect of the 
hormone when administered during normal preg- 
nancy and during a pathological state designated 
as lambing paralysis. Five animals were studied, 
all of which were within 2 weeks of term. Three 
ewes were normal; 2 were cases of clinically diag- 
nosed lambing paralysis characterized by a blood 
glucose of 9-13 mg. %, and blood ketone bodies at 
a concentration of 32 mg.%. All animals were given 
200 mg. of cortisone onthe first day and 100-200 mg. 
each day thereafter for 4-10 days. Parturition 
among the normal animals was uneventful. One 
ewe with ketosis droped twin lambs on the 4th day 
of injections and died on the 5th day. The remain- 
ing animal dropped triplets on the 10th day of 
injections. Dam and lambs died on the 12th day. 
The ionic and blood cell changes observed in these 
animals were similar to those seen in nonpregnant 
ewes. In contrast to the data of Shaw et al. (Sci- 
ence 114: 574, 1951) relative to the effect of corti- 
sone on postparturient hypoglycemia and ketosis 
in dairy cattle, there was no increase in the con- 
centration of blood glucose from the preinjection 
level and no decrease in the concentrations of 
ketone bodies from the preinjection level. The 
responses of normal and ketotic pregnant ewes to 
cortisone more nearly correspond to those ob- 
served by Shaw in normal nonfasted lactating 
cows, than to those observed in bovine ketosis. 


Histamine release in the human skin and the effect 
of cortisone. JAMES HoLMAN* AND ANDRES 
Gorn. Dept. of Pharmacology, Southwestern Med. 
School of the Univ. of Texas, Dallas. 

The experimental drug RO2-2222 has been shown 
(Federation Proc. 10: 325, 1951) to liberate his- 
tamine in the dog and to cause typical histamine 
wheal and flare in humans, guinea pigs and dogs. 
This drug was used as a tool to study histamine 
release in the human skin and the effect of corti- 
sone on this phenomenon. A solution of RO2-2222 
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in isotonic saline, containing 2 mg. of the drug/ml., 
was injected intradermally at varying intervals 
into human patients before and during cortisone 
treatment. The results of this study show that 
cortisone does not prevent the effect of a single 
injection of RO2-2222, but it makes the site of the 
injection less responsive to repeated injections of 
the histamine releasing agent. 


Electroshock threshold and dose response to 
cortisone administration. Dorsey E. Ho r- 
KAMP, Leo F. MANsoR AND ARTHUR E. Hemine 
(introduced by Epwin J. Fetitows). Research 
and Development Div., Smith, Kline and French 
Labs., Philadelphia, Pa. 

Woodbury and Sayers (Proc. Soc. Exper. Biol. 
& Med. 75: 398, 1950) have demonstrated that 
cortisone administration produces a fall in electro- 
shock threshold (EST) in rats. By following a 
similar technique with regard to the procedure 
and evaluation of the electro-shocking, we have 
investigated the relationship between the dose of 
cortisone acetate administered and the mean per- 
centage decrease in EST. Five or 6 bilaterally 
adrenalectomized male rats (Albino Farms) of 
200-250 gm. in weight, maintained on 1% saline as 
drinking water, were used for each dosage level. 
The cortisone (Cortone Acetate, Saline Suspen- 
sion, Merck) was diluted to the respective dosage 
levels and administered to each rat in a single, 
daily, subcutaneous injection, using 0.2 cc. of 0.9% 
saline, 10% ethanol as the suspending vehicle. 
Four dosage levels were investigated: 0.025, 0.075, 
0.25, 0.75 mg/rat/day. The respective mean per- 
centage decreases in EST produced in the rats on 
the 10th day of drug administration were 4.6, 7.4), 
9.4, and 11.6% when evaluated on the basis of pre- 
treatment EST level. Plotting these mean percent- 
age changes in EST against the log of the daily 
dose of cortisone gave a linear relationship. 


Influence of alkyl substitution in the onium nitro- 
gen centers of Mytolon. James O. Hoprrr aNp 
A. Arnoup.* Pharmacology Section, Sterling- 
Winthrop Research Inst., Rensselaer, N. Y. 
Observations in the laboratory and the clinic 

have shown Mytolon (2, 5-bis-(3-diethylaminopro- 

pylamino) - benzoquinone - bis - benzylchloride) 
to be a potent synthetic neuromuscular blocking 
agent. The molecule also possesses parasympatho- 
mimetic properties which are reflected particularly 
by sialorrhea in the clinic. Cholinergic manifesta- 
tions are not conspicuous in the barbitalized dog. 
An enhanced vasodepressor response to both 
vagal stimulation and the injection of acetylcho- 
line is demonstrable following subneuromuscular 
blocking dose levels of Mytolon in the barbitalized 
dog. Parasympathomimetic effects such as brady- 
cardia and a copious water sialorrhea, however, 
are readily demonstrated in the unanesthetized 
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dog. These manifestations of parasympathetic 
stimulation appear to be associated with high 
anticholinesterase activity as determined by elec- 
trometric titration (approximately } that of neo- 
stigmine methylsulfate). Changing the terminal 
alkyl groups from diethyl- to dimethylamino 
(WIN 3280) results in a reduction in anticholines- 
terase activity to approximately #5 that of neo- 
2 stigmine which is associated with a reduction in 
parasympathetic stimulant properties and also in 
a reduction in curarimimetic activity in the rabbit 
and dog but not in the mouse. 


Effect of EPN (ethyl p-nitrophenyl thionobenzene- 
phosphonate) on human red blood cell cholines- 
terase. LEoN Hurwitz anv Victor DiSTEFANO 
(introduced by Haroutp C. Hopae). Div. of 
Pharmacology and Toxicology, Univ. of Rochester, 
Rochester, N.Y. 

It was shown, by the use of manometric tech- 
niques, that HPN is a powerful inhibitor of human 
red blood cell cholinesterase. The compound be- 
haves in a manner similar to that of many other 
alkyl phosphates: 7) The inactivation of cholines- 
terase progresses with time. 2) The addition of 
substrate (acetylcholine) arrests the progression of 
inhibition by EPN. 3) There is no reversal of in- 
hibition by substrate, since a 100-fold increase in 
acetyl-choline concentration did not alter the 
percentage inhibition of cholinesterase. 4) HPN 
loses its inhibitory power on standing or by re- 
fluxing with .05 ~ NaOH for 4 hour. Unlike the 
other alkyl phosphates which have only phos- 
phorus to oxygen bonds in their molecular struc- 
tures, EPN has a phosphorus linked to a carbon 
atom. Preliminary experiments carried out to 
characterize the increasing inactivation of cholin- 
esterase with time indicate that the reation follows 
second order kinetics. 


In vivo and in vitro effects of morphine on brain 
thiobarbituric acid (TBA) values. S. IRwin* 
AND F. KE. SuipemMan. Dept. of Pharmacology, 
Univ. of Michigan, Ann Arbor. 

Zauder (J. Pharmacol. & Exper. Therap. 101: 
40, 1951) reported that morphine, epinephrine, 
ACTH and cortisone, injected into rats chron- 
ically but not acutely, increased that ascorbic 
acid catalyzed oxidation of linolenic acid in the 
brain as measured by the thiobarbituric acid 
(TBA) test. He postulated that morphine, via the 
mechanism of epinephrine release (pE Bovo et al. 
J. Pharmacol. & Exper. Therap. 61: 48, 1987), 
induced a release of ACTH from the hypophysis 
(Lona anp Fry Proc. Soc. Biol. & Med. 59: 67, 
1945) with a consequent stimulation of the adrenal 
cortex and increased formation of linolenic acid. 
Forty-two chronic adrenal demedullated and 52 
intact Wistar rats (200-280 gm.) were employed to 
test this hypothesis, as well as to check the possi- 
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bility of morphine stimulation of the hypophysis 
directly or indirectly through a mechanism other 
than epinephrine release. Two groups of rats were 
employed, receiving daily subcutaneous injections 
of morphine sulfate (10 and 40 mg/kg., respective- 
ly) for a total of 42 days. At 7-day intervals, 20-22 
hours postinjection, 3 or 4 adrenal demedullated 
and intact rats were sacrificed for study. In no 
instance was a significant increase in brain TBA 
values observed. This disparity in findings from 
those of Zauder may perhaps be due to differences 
in the time after injection at which the animals 
were sacrificed, a point which was not indicated 
in his paper. The matter, however, is presently 
under investigation in this laboratory and will be 
reported. Subcutaneous injection of a single dose 
of morphine (200 mg/kg.), with sacrifice of the 
animals at 1, 2, 4, 15 and 17 hourly intervals after 
injection, produced no increase in brain TBA 
values. However, direct addition of morphine 
(0.01-0.2% concentration) to the test system pro- 
duced a reduction in the TBA values proportional 
to the concentration of morphine. 


Experimental diabetogens: structure-response 
studies of styrylquinolinium compounds. Harry 
K. Iwamoto anv C, Je_tterr Carr. Dept. of 
Pharmacology, Schools of Pharmacy and Medicine, 
Univ. of Buffalo, Buffalo, N.Y.,and Dept. of Phar- 
macology, School of Medicine, Univ. of Maryland, 
Baltimore. 

Overshadowed by the prominence of alloxan as 
an experimental diabetogen since its first an- 
nouncement in 1943 by Dunn, Sheehan and Me- 
Letchie, relatively little is known of the com- 
panion diabetogen described in the same report. 
The dye, 2-(p-acetylaminostyry])-6-dimethy!- 
aminoquinoline methochloride, referred to by 
these workers as, ‘Styrylquinoline No. 90,’ pro- 
duced rises of blood sugar levels reaching as 
high as 300 and 500 mg.% within an hour or so after 
intravenous administration to rabbits. Both the 
dye and its closely related derivatives have since 
been investigated, apparently without unanimity 
of results. The series by Lukens and Kennedy in 
1949, notably their ‘Compound VII.’, provides the 
first semblance of confirmation. The purpose of 
present interest in the work briefly reviewed was 
to study the responses of certain of the pharmaco- 
dynamic structural minima suggested in the re- 
sults of early investigators. The polemic nature 
prompted the syntheses of styrylquinolinium de- 
rivatives in accordance with the working hypoth- 
esis for requisite structure capable of diabeto- 
genic activity. Pharmacodynamic studies in the 
rabbits and rats showed the compounds to be 
active in eliciting hyperglycemic end point with 
the typical fluctuating phases. The results indica- 
ted assurance of agreement with the trend seen in 
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the reported literature. It is felt that paucity of 
data of the literature regarding the source of the 
material, physical and chemical characteristics, 
variations of dosages, frequency of administration 
and postinjection blood levels, have contributed 
in a large measure to the difficulty in the recogni- 
tion of unimpressive confirmation. Structure and 
diabetogenic response relationship is drawn. 


Response of essential hypertension to semi-puri- 
fied extracts of veratrum viride (Veriloid), using 
oral and intramuscular routes of administration. 
Ira JOHNSON AND LEwis C. MILLs (introduced 
by R. A. Hueerns). Cardiac Clinic, Jefferson 
Davis Hosp., Houston, Tex. 

Although the original reports of Freis and co- 
workers (Am. Heart J. 36: 723; Proc. Soc. Exper. 
Biol. & Med. 72: 302) indicated that orally admin- 
istered semi-purified extracts of veratrum viride 
(Vertavis, Veriloid) were effective in the treat- 
ment of essential hypertension, subsequent inves- 
tigators (CoE et al. J.A.M.A. 148: 5; McNair 
etal. Am. Heart J. 40: 382) have had generally un- 
satisfactory results, and found regulation quite 
difficult at least on an outpatient basis. Twenty- 
eight patients have been treated with Anatensol, 
by mouth. The average maximum daily dose was 
7.1 mg., but ranged from 3.2-12.8 mg. daily. A 
moderate response (decrease of 30 mm. or more 
systolic and 20 mm. diastolic) was obtained in 6 
patients. In 4 others there was a questionable 
response. The remaining 18 failed to respond, even 
though dosage was increased to the point of 
incapacitating toxicity. In 10 private patients re- 
ceiving Anatensol and 12 patients receiving Veri- 
loid in the clinic, the results were similarly un- 
satisfactory. Despite the poor results obtained 
when these drugs were given orally, intravenous 
administration of Veriloid has produced prompt 
and consistent vasodepression, which persisted 
1-4 days in another group of 17 patients. The mean 
systolic blood pressure for this group decreased 
from 243 to 156, and the mean diastolic pressure 
from 159 to 107. After the required dosage was 
established by intravenous administration, com- 
parable results could be obtained by slightly 
larger doeses intramuscularly. A regimen was sub- 
sequently initiated, using combined intramuscular 
and oral therapy, in an attempt to reduce the 
frequency of intramuscular administration. The 
results of this method are to be presented. 


A comparison of the serum cholinesterases of man 
and horse. WERNER Katow. Dept. of Pharma- 
cology, Univ. of Toronto, Toronto, Ontario, Can- 


Recognition and classification of esterases has 
made its greatest progress since artificial sub- 
strates were used. The necessity to use such sub- 
strates for investigation still exists, because there 
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is not yet a general agreement as to the number 
and types of esterases occurring in the animal 
kingdom, and because their physiological sub- 
strates are not fully known. By using procaine as 
a substrate and as an inhibitor it has been possible 
to compare the properties of the serum cholin- 
esterases of horse and man. When measured with 
u.-v. spectrophotometry, human serum hydro- 
lysed procaine about 10 times more rapidly than 
horse serum. The Michaelis constants were 6 x 
10~* for procaine with horse serum esterase, and 
about 1.5 X 10-5 for the corresponding complex in 
horse serum. These figures were checked by using 
procaine as an inhibitor for the hydrolysis of ace- 
tylcholine in the Warburg apparatus. Procaine 
inhibited human serum esterase more strongly 
than horse esterase, and the degree of inhibition 
was as expected from the optically determined 
Michaelis constants. These results confirmed pre- 
vious studies indicating that there is not a sepa- 
rate ‘aromatic esterase’ or ‘procainesterase’ in 
human serum to split procaine. They demon- 
strated, however, that cholinesterase in human 
serum differs in its properties from cholinesterase 
in horse serum. 


Relationship between cholinesterase inhibition 
and ganglionic transmission in the cat. Kazuya 
Kamiso* anp GrorGE B. KoEuie. Dept. of 
Pharmacology, Columbia Univ. College of Physi- 
cians and Surgeons, New York City. 

The effects of intravenous doses of DFP were 
measured in respect to /) inhibition of specific and 
nonspecific cholinesterase (ChE) activities of the 
pooled left superior cervical and stellate ganglia, 
2) height of isotonic contraction of the left nicti- 
tating membrane during maximal tetanic stimula- 
tion of the partially destroyed preganglionic trunk 
and 3) antagonism of the relaxation of the mem- 
brane produced by injection of tetraethylammo- 
nium (TEA) into a branch of the common carotid 
artery during preganglionic stimulation. Cholin- 
esterase activities of the ganglia were measured 
manometrically, using methacholine, butyrylcho- 
line and acetylcholine as substrates. The right 
ganglia, removed prior to DFP injection, served as 
controls. A total of 47 cats was used; chloralose or 
pentobarbital was the anesthetic; most cats re- 
ceived 5.0 mg. atropine/kg. Following 0.25 mg. 
DFP/kg., which caused 50-60% inactivation of 
specific ChE and complete inactivation of non- 
specific ChE, there was no definite increase in the 
height of contraction or antagonism of TEA; 
0.5 mg., inactivating 51-83% of specific ChE, 
caused slight to moderate increase in contraction 
and antagonism; 1.0 mg., inactivating 87-89% of 
specific ChE, produced marked increase in con- 
traction and antagonism. Doses above 2.0 mg., 
which completely inactivated specific ChE, caused 
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no further significant increase in contraction or 

antagonism; following cumulative total doses 

above 6-12 mg., depression of response occurred. 

Present results indicate that nonspecific ChE is 

not essential for normal ganglionic transmission, 

whereas inhibition of specific ChE beyond 50% 

produces increasing effects on transmission which 

are probably attributable to the enzymatic in- 
hibition. 

Correlation between pharmacological responses 
to benzoylcholine and acetylcholine and cho- 
linesterase activity. ALEXANDER G. KarczMaR.* 
Guy C. SHeatz* and THEODORE Koppanyl. 
Dept. of Pharmacology, Georgetown Univ. Med. 
School, Washington, D.C. 

It was suggested (Koppanyi etal.) that the du- 
ration of action of benzoylcholine depends on cir- 
culating pseudocholinesterase. To test this sug- 
gestion 1) activities of acetylcholinesterase and 
pseudocholinesterase were measured in blood and 
smooth muscle prior to and after administration 
of DFP and correlated with responses to benzoyl- 
choline and acetylcholine (18 dogs). 2) Benzoyl- 
choline and acetylcholine responses were tested 
against injections of purified acetylcholinesterase; 
pseudocholinesterase and acetylcholinesterase ac- 
tivity was again measured in smooth muscle and 
blood (8 dogs). 1) DFP in amounts capable of po- 
tentiating benzoylcholine but not acetylcholine 
response inactivated considerably or completely 
pseudocholinesterase but very little acetylcho- 
linesterase of blood and smooth muscle; however, 
first observable potentiation of acetylcholine by 
more DFP was accompanied by considerable re- 
duction of acetylcholinesterase in blood, smooth 
muscle and ganglia. Since pseudocholinesterase of 
blood and smooth muscle was inhibited to a similar 
degree, effects of DFP on muscarinic response to 
benzoylcholine (0.c.) may depend both on pseudo- 
cholinesterase in blood and effectors. 2) Injected 
acetylcholinesterase did not diminish nicotinic 
(0.c.) and only slightly muscarinic effects of ben- 
zoylcholine while it inhibited completely pharma- 
cological effects of acetylcholine. This agrees with 
contention that pseudocholinesterase but not ace- 
tylcholinesterase is concerned with termination 
of effects of benzoylcholine. It is noteworthy that 
although injected acetylcholinesterase was re- 
covered from blood but not from sympathetic 
ganglia, preliminary results show some acetylcho- 
linesterase penetration into smooth muscle, from 
which it can be recovered for longer periods than 
from blood. (Supported by the Council on Phar- 
macy and Chemistry of the A.M.A.) 


Interaction of polarizing forces with inductive 
effects in the muscarinic moiety. Hucu H. 
Keastine,* F. W. ScHUELER AND KENNETH 
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LampE,* Dept. of Pharmacology, College of Med- 

icine, State Univ. of Iowa, Iowa City. 

In a previous report (Fall Meeting, The Amer- 
ican Society for Pharmacology and Experimental 
Therapeutics, Omaha, Nebraska, October 15-17, 
1951) we have noted the lack of muscarinic activity 
of ATB-1 and certain of its analogues. Subse- 
quently we have prepared and tested for muscari- 
nic activity the 5-methyl analogue of ATB-1. The 
apparent lack of muscarinic activity of these 
materials, which contain the appropriate atomic 
groupings and spatial relationships (i.e. inter- 
atomic O-N distances) for activity, is clarified by 
a consideration of the polarizing forces (ef., 
ScHUELER, F. W. Federation Proc. 11, 1952) of the 
groupings (CH;);N* and — and their inter- 


C 
action. Indeed the utility of the calculation of 
polarizing forces as a tool in the clarification of 
moiety characteristics is emphasized by these 
materials. Although the discrete polarizing forces 
(P.F.) of the (CH;);Nt (P.F. = 3.21 dynes) and 
OOCH; (P.F. = —0.89 dynes) groups are the same 


C 

as those for acetylcholine, the interaction of these 
groups by virtue of an inductive effect mediated 
through the conjugated system of the benzene ring 
diminishes the effective P.F. of (CH;);N* in these 
materials to a much smaller value. The retention 
of activity in meta substituted derivatives, (e.g. 
Nu 2017/2 and other members of this series) follows 
by virtue of the lack of inductive interaction in 
such materials. 


Effect of an autonomic blocking agent on morphine 
hyperglycemia. E. F. Kertu*, B. DEBoER AND 
R. K. H. Foster. Dept. of Pharmacology, St. 
Louis Univ. School of Medicine, St. Louis, Mo. 
The effect of Lilly 08353 (1-phenyl-2N -methyl- 

benzylaminoethyl-chloride HCl) upon the hyper- 

glycemia subsequent to the administration of 
morphine was observed. For control purposes the 
effect of epinephrine by the subcutaneous and 
intravenous routes were studied. The effect of the 
blocking agent on this substance was then deter- 
mined. In this series 2 groups of 6 animals each 
were used. There was no hyperglycemia observed 
in the intravenous group. The hyperglycemia 
produced by the subcutaneous administration of 
epinephrine was effectively blocked. In neither 
group did there appear a tendency toward hyper- 
glycemia as a result of the administration of Lilly 

08353. Twelve animals were then subjected to the 

effects of Lilly 08353, followed by a dose of mor- 

phine. In this group there was observed a signifi- 
cant hyperglycemic response } hour and 1 hour 
after administration of the blocking agent. Mor- 
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phine was then administered and the hypergly- 
cemic response continued to be present to a sig- 
nificant degree (P < 0.05) throughout the whole 
period of observation. Three hours after the ad- 
ministration of morphine the peak concentration 
of blood sugar was observed. This was at the level 
of 121 mg. %, a concentration which compares well 
with the concentration of 124 mg. % observed in 
the }-hour sample by DeBoer and Kimura for the 
peak level attained after the administration of 
morphine alone (personal communication). It is 
concluded that the blocking agent employed did 
not alter the degree of the morphine hypergly- 
cemia, but delayed the onset of the peak effect as 
well as lengthening the duration of the hyper- 
glycemic response. 


Pharmacology of a 4-armed aliphatic methonium 
compound, tetrakis - (dimethylaminomethy]) : 
methane tetramethobromide. C. J. KENSLER 
AND H. LancEMANN.* Dept. of Pharmacology, 
Cornell Univ. Med. College, New York City. 

In view of the striking pharmacological differ- 
ences between pentamethonium and decametho- 
nium, it was decided to investigate a series of 
4-armed methonium compounds of varying chain 
lengths. The first (SKF 2091) of these compounds, 
with 3 carbons between each methonium head, has 
been synthesized by Dr. C. L. Zirkle of Smith, 
Kline and French Laboratories and has been found 
to be a highly active substance. In the cat, under 
Dial anesthesia, intravenous doses of 50-100 ug/kg. 
produced a marked transient rise in blood pressure, 
respiratory stimulation, and a contraction of the 
nictitating membrane. Larger doses (1-2 mg./kg.) 
produced respiratory failure and circulatory col- 
lapse. The pressor response to small doses was not 
blocked by atropine (1-2 mg/kg.), by TEA (10 
mg/kg.) or by Ce (0.4-0.6 mg/kg.). It was reversed 
by Dibenamine (15 mg/kg.). It was not influenced 
by adrenalectomy or by the use of a local anes- 
thetic instead of Dial. The contraction of the nicti- 
tating membrane produced by doses of the order 
of 100 uwg/kg was not blocked by sectioning pre- 
ganglionic sympathetic trunk or by the excision of 
the superior cervical ganglion. The response was 
greatly reduced by atropine in concentrations 
which blocked the response to acetylcholine and 
markedly reduced the response to epinephrine. 
In these doses 2091 was without effect on the 
response of the membrane to continuous electrical 
stimulation of the preganglion nerve trunk. When 
‘TEA was used to depress the response to electrical 
stimulation by 50%, 2091 immediately restored 
the contraction to nearly maximal levels. The 
tone and motility of isolated cat duodenal strips 
was increased by 2091. This action was blocked by 
low concentrations of atropine but not by Cs. A 
contraction of the frog rectus was produced by 
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2091 and this action was blocked by p-tubocurar- 
ine. On the isolated rat uterus, 2091 was inactive in 
400 times the concentration of acetylcholine which 
produced a contraction. However, the rat is much 
less susceptible to 2091 than the cat. 


An evaluation of adrenal responses to ACTH and 
stress in the mouse. WooprRow B. KEssLer* anp 
James LeatuemM. Dept. of Physiology, Univ. of 
Texas Dental Branch, Galveston, and Bureau of 
Biological Research of Rutgers Univ., New Bruns- 
wick, N. J. 

A wealth of evidence has been accumulated to 
show that the adrenal glands of the rat react to 
ACTH and stress by depletion and their lipid con- 
tent. In contrast, few of these data are available 
for the mouse. ACTH was subcutaneously ad- 
ministered to Swiss albino mice in 1-mg., 2-mg. and 
3-mg. dosages and at each level animals were 
autopsied after 3, 6,9, and 12 hours. Histochemical 
examination did not reveal any depletion in neu- 
tral fat and phospholipid, total neutral fat, un- 
saturated glycerides, aldehydes, or cholesterol. 
Similar results were obtained when ACTH was 
administered intraperitoneally or given in divided 
dosages (5 times/day for 10 days). Neither sub- 
jecting mice to cold stress for 12-hour periods, 
nor inducing 1-5 insulin hypoglycemic convulsions 
changed the fat histochemistry of the mouse 
adrenal from that of untreated control animals. 
Morphologic examination showed that the X-zone 
remained unchanged under ACTH administration, 
while slight hypertrophy of the fasciculata was 
noted in insulin stressed animals. Based on these 
findings, the following possibilities are suggested: 
1) The mouse adrenal has so great a supply of fat, 
that depletion is not noticeable histochemically. 
2) Different pathways exist for ACTH action in 
the mouse than in the rat and fat depletion might 
not be necessary for corticoid release. 3) Repletion 
of fat in the mouse adrenal is remarkably rapid. 


Interrelation of receptors for histamine and epi- 
nephrine in uterine smooth muscle. Kaye H. 
KiILBuRN, ABDULLAH A. Asap1I, ALvin C. Mc- 
Curstion, RicHarp E. Nitsson aNp Epwin E. 
DANIEL (introduced by Stewarp C. Harvey). 
Dept. of Pharmacology, Univ. of Utah College of 
Medicine, Salt Lake City. 

The effects of epinephrine, Dibenamine and 
histamine on diphenhydramine blockade of his- 
tamine and those of histamine, diphenhydramine 
and epinephrine on 688A (N-benzyl-N-phenoxy- 
isopropyl-8-chloroethylamine) blockade of epi- 
nephrine were studied in vitro in the uteri of cats 
pretreated with progesterone. Dose-response 
curves for 2 uterine strips were determined simul- 
taneously and were rapidly redetermined after 
15-minute exposure to the blocking agent, 1 with 
and 1 without the agent being tested. All experi- 
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ments were run at 33°C. in Kreb’s Ringer bicarbo- 
nate. Quantitative analysis of the results shows 
the following: at doses which are ineffective alone, 
diphenhydramine protects against 688A blockade 
of epinephrine and Dibenamine protects against 
diphenhydramine blockade of histamine. By our 
methods, histamine potentiates blockade of both 
epinephrine and histamine, but sometimes pro- 
tects against a minimal blockade of both. Epi- 
nephrine, in contrast, protects against blockade of 
epinephrine, but potentiates blockade of his- 
tamine. Since Dibenamine and diphenhydramine 
have no direct actions on responsiveness, their 
interference with diphenhydramine and 688A, 
respectively, may indicate structural similarity, 
juxtaposition or partial identity of the receptor 
systems for histamine and epinephrine. Epineph- 
rine protection against 688A blockade confirms 
other studies and indicates that 688A combines 
with the same receptor site as epinephrine. The 
ability of histamine and epinephrine (in the case 
of blockade of histamine) to potentiate blockade 
may be related to their inhibitory effects on re- 
sponsiveness (see DaNniEL, Federation Proc., 11, 
1952). 


Further .studies on hyperglycemia produced by 
morphine-like analgesic agents. K. K. Kimura, 
E. F. Kerrn* anp R. H. K. Foster. Dept. of 
Pharmacology, St. Louis Univ. School of Medicine, 
St. Louis, Mo. 

; The effect of codeine, dihydromorphinone, me- 

peridine and Nisentil, (Roche) (pi-1,3-dimethy]l- 

4-phenyl-4-propionoxy piperidine hydrochloride) 
on blood sugar was determined in fasted albino 
rabbits. The drugs were administered in the fol- 
lowing i.v. doses (in mg/kg.) : codeine 10, dihydro- 
morphinone 1, meperidine 10, Nisentil 10. Venous 
blood samples were obtained before administra- 
tion, and at 3, 1, 3, and 6 hours after injection of 
the drugs. Determination of blood sugar concen- 
tration was made on each sample by the photo- 
colorimetric technique of Somogyi-Nelson. Tests 
were conducted at weekly intervals. The animals 
received the drugs according to a Latin square 
schedule. Control injections were made with phys- 
iological saline and paraldehyde 100 mg/kg. 

Hyperglycemic responses of significant degree 

(P < 0.05) were elicited in all animals, except the 

controls, at the 3, 1 and 3 hour observations. At 

the 6-hour observation the animals that received 
meperidine or Nisentil still showed a hypergly- 
temic level of significant degree when compared to 
the premedication level of blood sugar. The others 
had returned to a normoglycemic level by the 
6th hour period. As in previous intravenous 

Series (Federation Proc. 10: 314, 1951) with other 

analgesic compounds of a similar nature the peak 

response appeared at the 1 hour observation. In 
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order of magnitude of hyperglycemia produced, 
the effective drugs were codeine > Nisentil > 
dihydromorphinone > meperidine. The percent- 
age increases of blood sugar over the premedica- 
tion level were in the same order as above: 107, 
88, 63, 41, respectively. 


Types and distributions of cholinesterases in the 
rabbit. Georce B. Kore.ie. Dept. of Pharma- 
cology, Columbia Univ., College of Physicians and 
Surgeons, New York City. 

Ellis (J.P.£.T. 91: 370, 1947) has shown that the 
sera of all rabbits contain specific cholinesterase 
(ChE) whereas only some contain ‘benzoylcholin- 
esterase’ (BzChE); moreover, all may contain a 
trace of ‘pseudo-ChE’ (Levy, J. Physiologie 43: 
127, 1951). The present study concerns the identi- 
fication, characterization and comparison of the 
choline ester-hydrolyzing enzymes of rabbit tis- 
sues and sera. By fractional precipitation with 
sodium sulfate, the specific ChE and BzChE of 
rabbit sera were partially purified; similarly, a 
benzoylcholine-hydrolyzing enzyme was prepared 
from a homogenate of exsanguinated intestines. 
The substrate-pattern and susceptibility to in- 
hibitors (eserine, DFP, Nu-1250, Nu-683) of the 
serum specific ChE was similar to that of the 
specific ChE of other species. The substrate pat- 
terns of the serum BzChE and the intestinal en- 
zyme showed mutual resemblance; both hydro- 
lyzed benzoylcholine at moderate, butyrylcholine 
at high, and acetylcholine at very low rates. How- 
ever, the intestinal enzyme resembled the non- 
specific ChE of other species in its susceptibility 
to the above inhibitors, whereas the serum BzChE 
was much more resistant to all excepting DFP. 
The effects of the inhibitors on butyrylcholine- and 
methacholine-hydrolysis by homogenates of whole 
tissues indicate that the intestine and superior 
cervical ganglion contain the same types of ChE’s, 
whereas the liver contains additional enzymes 
which hydrolyze butyrylcholine. Histochemically, 
the distributions of specific and nonspecific ChE 
in the ileum and superior cervical ganglion re- 
semble those in the cat, although a much higher 
proportion of ganglion cells in the rabbit contain 
specific ChE. Physiological implications will be 
discussed. 


Effects of DFP on muscarinic responses of ben- 
zoylcholine. THroporE Koppanyi, Guy C. 
SHEATz* AND ALEXANDER G. Karczmar.* Dept. 
of Pharmacology, Georgetown Univ. Med. School, 
Washington, D.C. 

In nonatropinized dogs DFP (0.1-0.2 mg/kg.) 
enhances muscarinic effects of acetylcholine 
(0.0005-0.001 mg/kg.) on intestinal activity and 
mean arterial blood pressure, while it converts the 
muscarinic effects of benzoylcholine (0.09-0.15 
mg/kg.) into nicotinic responses (rise of blood: 
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pressure and intestinal relaxation). Atropine abol- 
ishes muscarinic effects of benzoylcholine; in most 
cases nicotinic effects are then obtained. Metha- 
choline produces muscarinic effects, inhibited by 
atropine and not affected by DFP. In contradis- 
tinction to muscarinic the nicotinic thresholds for 
acetylcholine and benzoylcholine are comparable 
(0.1 and 0.25 mg/kg., respectively). The nicotinic 
responses are abolished by ganglionic depressants. 
Small doses of DFP potentiate 5-10 times nicotinic 
effects of benzoylcholine without affecting acetyl- 
choline response. Increasing doses of DFP (up to 
15 mg/kg.) never change responses to methacho- 
line, inhibit or do not further potentiate benzoyl- 
choline responses but, beginning with 0.5 mg/kg., 
potentiate progressively acetylcholine responses. 
It is concluded that among factors controlling 
response to cholinergic agents are 1) affinity of 
effectors; and 2) metabolic fate of these agents; 
benzoylcholine action is probably terminated in 
blood by pseudocholinesterase while that of 
acetylcholine depends also on true cholinesterase 
of blood and effectors. Methacholine is probably 
little affected by cholinesterases in vivo since its 
response is not changed by anticholinesterases. 
Additional postulates are necessary, however, as 
both methacholine and acetylcholine are destroyed 
5-10 times faster than benzoylcholine (within 1 
minute) on incubation in blood. 


Influence of the hypophysis on copper metabolism. 
F. L. Kozetka anp Epwarp PEpRERO, JR.* 
Dept. of Pharmacology and Toxicology, Univ. of 
Wisconsin Med. School, Madison. 

Previous studies by the authors have demon- 
strated an in vivo relationship between copper and 
carbohydrate metabolism. Alloxan-diabetes and 
certain experimental hypoglycemias in the rat were 
found to produce a marked decrease of renal and 
hepatic copper levels. The present report deals 
with the effects of adrenalectomies, thyroidec- 
tomies and hypophysectomies on copper metab- 
olism in the albino rat. Bilateral adrenalectomy 
or thyroidectomy had no effect on the copper levels 
in the kidney and liver. Extirpation of the hy- 
pophysis caused a marked decrease in the copper 
content in both the liver and the kidney. Excretion 
studies of copper in controls, in alloxan-diabetic 
and in hypophysectomized rats, revealed no signi- 
ficant differences in the fecal excretions in either 
the amount of feces or the copper content. There 
was, however, a very definite dissimilarity in the 
volume of urine and its copper content in the 3 
series of rats. There was a very marked increase in 
urinary copper in both the diabetic and hypoph- 
ysectomized animals. The results indicate that 
the hypophysis has an important influence on 
copper metabolism and that this metal is basically 
involved in the mechanism of carbohydrate metab- 
olism. 
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Pharmacological and chemical relation between 
the veratrum alkaloids and the zygadenus alka- 
loids. O. Krayer, B. H. Rocers,* 8. M. Kup- 
CHAN,* AND C. V. Deuiwata.* Dept. of Phar- 
macology, Harvard Med. School, and Dept. of 
Chemistry, Harvard Univ., Boston, Mass. 
Pharmacological studies with alkaloid mixtures 

from Zygadenus venenosus (YAFFE AND Kupcuay, 

Federation Proc. 9: 326, 1950) confirmed the ob- 

servation of Hunt (Am. J. Physiol. 6: xix, 1902) 

that the alkaloids have veratrinic properties, and 

showed that they possess circulatory and respira- 
tory actions which are similar to those of some of 
the known veratrum ester alkaloids. Further 
pharmacological studies, along with the chemical 
separation of the alkaloid mixtures, indicated 2 
types of alkaloids, 1 with properties similar to 
those of the ester alkaloids of Schoenocaulon 
officinale, GRAY, veratridine and cevadine, the 
other with properties similar to those of the poly- 
acyl alkaloids of Veratrum album, L. and Veratrum 
viride, AITON, for example, protoveratrine or 
germitrine. The chemical fractionation and puri- 
fication has now led to the identification of several 
crystalline ester alkaloids, 2 of which can be fully 
characterized, namely: veratroyl zygadenine, and 
vanilloyl zygadenine; a 3rd one is a germine ester, 
probably neogermitrine. The pharmacological 
properties of the zygadenine esters are very similar 
to the properties of veratridine on striated muscle, 
heart, circulatory reflexes and respiration. The 
germine ester belongs to the group of the polyacy] 
ester alkaloids which are characterized especially 

by the intense circulatory action (Matson etal. J. 

Pharmacol. & Exper. Therap. 103: 74, 1951), which 

is relatively long lasting. Like protoveratrine, this 

substance lacks the typical veratrinic properties 
of the cevine and zygadenine esters. 


In vitro oxidation of glycolic acid and glycolalde- 
hyde by liver enzymes. Ernest Kun. Dept. of 
Medicine, Div. of Infectious Disease and Dept. 
of Biochemistry, Tulane Univ., New Orleans, La. 
Glycolic acid increases the Oz uptake of liver 

slices. The magnitude of this increase in dependent 

on the rate of endogenous respiration. The oxida- 
tion of both glycolic acid and glycolaldehyde can 
readily be demonstrated when the endogenous 
respiration of liver slices is inhibited by azide, 
fluoride or iodacetate. The increase in O2 uptake 
which occurs upon addition of glycolate is par- 
tially depressed if malonate is present. Glycolalde- 
hyde alone inhibits the endogenous 02 uptake of 
liver slices; malonate increases this inhibition. 

While the oxidation of glycolate is inhibited 

(80-100%) by hydroxylamine (5.10- m) in the 

presence of azide, glycolaldehyde oxidation is 

unaffected. Two different enzymes catalyze the 
oxidation of glycolic acid and that of glycolalde- 
hyde. Pyocyanine is an effective electron carrier 
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for glycolic dehydrogenase, while methylene blue 
is not. The oxidation of glycolaldehyde, on the 
other hand, is increased by methylene blue. Gly- 
colic dehydrogenase was purified by salt fraction- 
ation of rat liver extract. Upon prolonged dislysis 
the active fraction lost its ability to oxidize gly- 
colic acid aerobically, unless pyocyanine was 
added to the test system. Properties of this en- 
zyme, and the participation of glycolic acid and 
glycolaldehyde in cell metabolism will be dis- 
cussed. 


Bis quaternary aliphatic compounds. A. M. Kun- 
KBL,* A. H. OrkeMus* AND J. H. Wits. Pharma- 
cology Branch, Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

Twenty-two bis quaternary aliphatic compounds 
have been examined for potency in producing 


TABLE 1 
Effect of Variation in Chain between Quaternary 
Heads 
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In the past it has been very difficult to objec- 
tively and accurately evaluate the clinical efficacy 
of estrogens used in the treatment of the meno- 
pause and in priming patients with primary or 
secondary amenorrhea. To remove the possibility 
of subjective bias we have attempted to evaluate 
the comparative activity of estrogens by a statis- 
tical procedure through the use of mathematical 
conversion factors termed the menopausal and 
amenorrhea index. The menopausal index (M.I.) 
represents the sum of the numerical conversion of 
the severity of the 11 most common menopausal 
symptoms. Four of these; namely, vasomotor 
complaints, paresthesia, nervousness, and insom- 
nia, have been given a weighted importance in 
formulating the menopausal index. The amenor- 
rhea index (A.I.) represents the factor obtained 
by multiplying the extent of withdrawal bleeding 
noted after progesterone therapy by the quotient 


TABLE 2 
Effect of Variation in Quaternary Heads 
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block of transmission through the superior cervical 
ganglion, in producing failure of vagal transmis- 
sion to the heart, and as adjuncts to atropine in 
the prevention of poisoning by anticholinesterase 
agents. Maximal activity of these 3 sorts seems to 
be associated with a 5-carbon chain between the 2 
quarternary heads, as shown in table 1. Replace- 
ment of the central carbon atom of the chain by 8, 
N or O decreases activity in that order of increas- 
ing effect. The effect of variation in the structure 
of the quaternary head on activity is shown in 
table 2. 


Use of the amenorrhea and menopausal index in 
the clinical evaluation of estrogenic compounds. 
HERBERT 8. KuppERMAN, MEYER Buiart,* HANs 
WresBADER* AND SAKI Toaasut.* Depts.of Thera- 
peutics and Obstetrics and Gynecology, New York 
Univ., College of Medicine, and Obstetrical and 
Gynecological Service (III Div.), Bellevue Hosp. 
New York City. 


obtained by dividing the duration of bleeding by the 
time of onset of bleeding after a single intra- 
muscular injection of 100 mg. of progesterone to a 
patient previously primed by 3 weeks of therapy 
with the estrogen to be evaluated. A new estrogen, 
tri-p-anisyl chloroethylene (TACE) has been eval- 
uated by the above indices and has been compared 
with a large number of known estrogenic com- 
pounds. Our experiences with the use of the A.I.and 
M.I. in the clinical evaluation of some crystalline 
estrone sulfate compounds will also be presented. 
The use of the M.I. and A.I. in the clinical evalua- 
tion of estrogens administered by the ‘blind 
testing technic’ will be discussed. 


Effect of age and adrenalectomy on the D-amino 
acid oxidase activity of rat liver. K. Kurraxi* 
AND C. J. Kensier. Dept. of Pharmacology, 
Cornell Univ. Med. College, New York City. 
The p-amino acid oxidase activity of the livers 

of newborn Wistar strain rats was found to be only 
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15% of the adult liver level. The activity increased 
rapidly and at weaning (ca. 21 days, weight ca. 
30 gm.) adult levels were attained. The rate of 
increase is slower than that of succinoxidase but 
much faster than choline oxidase; 2 enzyme sys- 
tems associated chiefly with the mitochondrial 
fraction of rat liver. Fractionation studies on p- 
amino acid oxidase in 18 rats disclosed that this 
enzyme is approximately equally distributed be- 
tween the mitochondrial and supernatant frac- 
tions with less than 10% of the activity associated 
with the nuclear fraction. The distribution of this 
activity between mitochondrial and supernatant 
fractions varied markedly from animal to animal. 
In the same fractionation experiments, 70% of the 
activity of succinoxidase and choline oxidase was 
uniformly recovered in the mitochondrial fraction. 
In 7 adrenalectomized rats maintained on 0.9% 
saline, the D-amino acid oxidase activity was re- 
duced by } and examination of the activity of the 
cell fractions indicated that this loss occurred in 
the mitochondrial fraction. The supernatant frac- 
tion contained the same activity as this fraction 
from normal liver. The livers from both the normal 
and adrenalectomized rats contained 30.8 mg. 
nitrogen/gm. wet weight, and in the fractionation 
experiments 12% more nitrogen was recovered in 
the supernatant fraction of the adrenalectomized 
rats than in the same fraction from the controls. 
The riboflavin content of the livers of the adrenal- 
ectomized rats was not significantly different from 
that of the controls. 


N-Phenacyl-N-(8-cyanoethyl)-piperidinium bro- 
mide: a material which potentiates the pressor 
response of epinephrine. KENNETH LAMPE* AND 
F. W. ScuvEer. Dept. of Pharmacology, State 
Univ. of Iowa, Iowa City. 

N -Phenacy] - N - (6 - cyanoethyl) - piperidinium 
bromide was originally synthesized during ex- 
ploratory studies on the SAR of analgetic ma- 
terials; this compound exhibited no analgetic 
properties at levels near the toxic dose by the 
Smith-D’Amour method. In the dog-carotid blood 
pressure preparation the compound, on slow in- 
jection, produced no change in blood pressure in 
relatively high doses (10 mg/kg.). Upon rapid in- 
jection there was a slight depressor effect, not 
blocked by atropine, and not effecting the pulse 
rate. Following the administration of this material 
(2-4 mg/kg.), the pressor response to epinephrine 
was markedly potentiated and the depressor phase 
was eliminated. This potentiation was effective 
immediately after injection and lasted, with grad- 
ual diminution, for several hours. Potentiation of 
epinephrine did not occur in the isolated heart 
preparation either with respect to amplitude or 
rate. The compound itself depressed the amplitude 
of the heart beat without concomitant change in 
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heart rate or coronary flow. There was no signifi- 
cant change in the E.K.G. in rats even after ad- 
ministration of 4 times the toxic dose provided 
respiration was maintained. The depressant ac- 
tion on the amplitude of the heart beat is, there- 
fore, probably a direct muscular effect. The Lp;. 
for mice, by the method of probits, is 44 mg/kg. 
Death is apparently due to respiratory failure. 
Toxic doses produced epileptiform type convul- 
sions in the mouse but the drug was not effective 
as an analeptic to pentobarbital. The convulsions 
could not be induced in frogs by injection into the 
ventral lymph sac. The SAR for epinephrine po- 
tentiation in this type of material will be dis- 
cussed. 


Methionine formation in liver homogenates. H. 
LANGEMANN* AND C. J. KENSLER. Dept. of 
Pharmacology, Cornell Univ. Med. College, New 
York City. 

Conditions have been established for the meas- 
urement of methionine formation from homo- 
cysteine and choline, betaine or dimethylthetin 
in liver homogenates which yield higher Q me- 
thionine values than those previously reported by 
others. Evidence obtained using succinate to 
saturate proton and electron acceptors present in 
tissue homogenates supports Dubnoff’s suggestion 
that in the rat choline must be oxidized before its 
methyl group is available for methionine synthesis. 
The use of succinate in the system increased the 
values obtained when betaine was the methy] 
donor but greatly reduced the values when choline 
was the methyl! donor. The dimethylthetin-homo- 
cysteine transmethylase activity of mouse liver 
was twice that of rat liver. Rabbit, guinea pig and 
chick liver was less active than rat liver, chick 
liver activity being less than 3 that of rat liver. 
Betaine transmethylase activity did not parallel 
dimethylthetin transmethylase activity among the 
different species. Rat and mouse liver tumors 
showed little or no transmethylase activity. In 
chicks (obtained from Dr. Jukes and Dr. Burke 
of the Lederle Laboratories) deficient in folic acid 
or Vitamin Bj2, transmethylase activity was not 
reduced. The folic acid deficient chicks yielded 
appreciably higher values than their supplemented 
controls. 


Influence of certain inorganic ions on epinephrine 
action. Epwarp Larson, Mark F. Wynn* AND 
JoserH P. Apams, Jr.* Dept. of Physiology and 
Pharmacology, Univ. of Miami Med. Research 
Unit, Veterans Administration Hosp., Coral 
Gables, Fla. 

In a previous report (Larson aNnp ADAMS, 
Federation Proc. 9: 294, 1950) compounds potentiat- 
ing the blood pressure effects of epinephrine were 
studied, whereas in the present study, compounds 
having an opposite action will be considered. In- 
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organic salts of copper, iron, or nickel and others 
have produced a decreased pressor action when 
injected simultaneously with or previously to test 
doses of epinephrine into anesthetized animals. 
Small doses (2-4 mg/kg.) of ferrous, copper or 
nickel sulfate not only prevent the usual response 
to the simultaneous test dose of epinephrine but 
remain active in the body of the animal so that 
the expected response to a test dose is not 
produced for periods of 5-10 minutes. It is believed 
this inhibiting effect of these inorganic ions can 
be explained by their chelating properties. 


Relation of dosage schedule to efficacy of terra- 
mycin. Louris LASAGNA AND C. G. ZuBRop (in- 
troduced by E. K. Marsnatu, Jr.) Dept. of 
Pharmacology and Experimental Therapeutics, 
Johns Hopkins School of Medicine, Balti- 
more, Md. 

A pneumococcal infection in mice was treated 
with parenteral terramycin hydrochloride. The 
duration of treatment was kept constant at 4 days. 
The effect of varying the period between injec- 
tions from 4-48 hours was studied for each of 6 
different total daily doses. With total daily doses 
of 25 mg/kg. or higher, essentially all the animals 
were saved, regardless of schedule. Daily -doses 
of 3 mg/kg. had essentially no curative effect, the 
results again being independent of the spacing of 
doses. At 12.5 mg/kg., however, a clear-cut corre- 
lation between dosage schedule and efficacy was 
evident. The implications of these findings and 
the relation of the results to the height and dura- 
tion of ‘terramycin blood levels’ will be discussed. 


Failure to quantitatively account for infused inulin 
in human subjects. JuLes H. Last, Ricwarp A. 
JonEs,* GERALD O. McDona.tp* anp E. E. 
Bonp.* Dept. of Biochemistry, Northwestern 
Univ., and Research Service, Veterans Adminis- 
tration Hosp., Hines, Ill. 

It is generally accepted that inulin is quanti- 
tatively excreted in the urine within a 24-hour 
period in normal human subjects following par- 
enteral administration. This concept is based on 
either single intravenous injections of variable 
doses of inulin or on continuous i.v. infusions 
over relatively short (6-hour) periods. During 
studies designed to yield mean 24-hour GFR values 
and inulin spaces in normal and edematous sub- 
jects, it was noted that a significant amount of 
infused inulin was not recovered in the urine. In 
7 normal subjects, urines collected during the 
second 24-hour period following the end of an in- 
fusion yielded inulin’ values comparable to pre- 
infusion urine blanks, yet a mean of 3.03 + 0.65 
gm. of inulin or 53.7 + 6.51% of the infused amount 
remained unaccounted for. The amount of inulin 
‘lost? following 24 hours of continuous infusion 
seemed to be related to the duration of the in- 
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fusion, since in 5 normal subjects infused for 6 
hours, only 0.44 + 0.35 gm. of inulin or 15.9 + 
1.2% of the amount infused could not be accounted 
for. In 4 patients with cardiac edema approxi- 
mately 65.3 + 10.9% of the infused inulin could 
not be accounted for after a 24-hour infusion. 
Available information rules appreciable loss in the 
bile. Significant loss in intestinal juices seems un- 
likely. The possibility of metabolism by the liver 
or other tissues must be considered. Such evi- 
dence would both preclude the use of inulin for 
the measurement of extracellular volume by the 
‘in-out’ method and would render suspect inulin 
spaces based on the recovery of inulin in post- 
infusion urine. 


Assay of purified extracts of veratrum viride based 
on the hypotensive effect in roosters. A. La- 
VALLEE, M. G. ALLMARK AND W. D. GRAHAM 
(introduced by F. C. Lu). Food and Drug Labs., 
Dept. of Natl. Health and Welfare, Ottawa, On- 
tario, Canada. 

An experimental design similar to Noel’s pro- 
cedure for epinephrine was used. (J. Pharmacol. 
& Exper. Therap. 84: 278, 1945). Roosters were 
prepared for the assay according to the procedure 
described in the U.S.P. XIV, page 476. The doses 
were injected into the alar vein at a constant rate 
of 0.1 cc/minute (in wg/kg. min.) for 10 minutes. 
Successive doses were given at intervals of not 
less than 45 minutes. The preparation of the ex- 
tracts for assay and the criterion of responses 
were the same as described by Maison (Arch. 
internat. de pharmacodyn. et de therap. 85: 357, 
1951). Roosters whose initial mean arterial blood 
pressure was above 90 mm. Hg were usually suit- 
able for the assay. On the basis of preliminary 
trial 2 dilutions of the unknown were prepared to 
be about equal in potency to 2 dilutions of the 
standard and these were used for the assay. The 
range of blood pressure fall was between 25 and 
50 mm. Hg. Several lots of tablets and powdered 
purified extracts have been assayed. In most 
cases 4-set assays (Si, Se, Ui, U2 repeated 4 times) 
were done. Each preparation was assayed several 
times against the same provisional standard; the 
potency estimates tested for homogeneity, and a 
weighted mean and confidence limits computed. 
Within each series of assays the potency esti- 
mates were found not to differ and the standard 
errors, for P = .05, were less than +20%. From 
a practical standpoint it would be preferable to 
use more than 1 rooster on each day or on different 
days, in each case to complete at least 2 sets (8 
doses) on each assay. The desired precision is 
obtained by repeating the assay. Some of the 
potency estimates obtained by this method have 
been found to agree with those determined by the 
dog hypotensive method. 
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Effect of nicotine on the production of peptic 
ulcers in dogs. Kwanc Soo LEE* AND CHARLES 
M. GruB_Er, JR. Dept. of Pharmacology, Jefferson 
Med. College, Philadelphia, Pa. 

It has been reported that 10-20% of the dogs 
receiving daily intramuscular injections of 30 
mg. of histamine in beeswax for 5 days developed 
peptic ulcers. In this experiment histamine in- 
jections were combined with intramuscular in- 
jections of 16 mg. of nicotine daily. Histamine 
was prepared and injected according to the method 
of Hay, Varco, Code, and Wangensteen. Four mg. 
of nicotine was given 4 times a day at 2-hour in- 
tervals. All of the 9 dogs treated with histamine 
and nicotine developed peptic ulcers. The size, 
degree, and location of the peptic ulcers varied 
according to the animal. 


A method for the production of disseminated 
necrosis and calcification in the cardiovascular 
system of albino rats. Davip LEHR AND JACOB 
CuurG.* New York Med. College, Flower and 
Fifth Avenue Hosps., New York City. 

The systematic production of mediocalcinosis 
in the arterial tree of albino rats has been described 
previously (Lehr, D. Bull. New York M. Coll. 6: 
70, 1943; Federation Proc. 10: 318, 1951). The pres- 
ent paper deals with a greatly simplified and im- 
proved method which induces the desired altera- 
tions almost invariably and in a matter of a few 
days. The procedure consisted of a single intra- 
peritoneal injection of sodium N‘-Acetyl Sulfa- 
thiazole in a dosage which produced severe ‘ob- 
structive nephropathy.’ In addition to the medial 
necrosis of the arterial tree which followed the 
renal injury, most rats showed also cardiac in- 
jury, consisting of numerous foci of myocardial 
necrosis and perivascular infiltration of coronary 
arteries. The cardiovascular lesions were fully 
developed within 5-7 days following the injection 
of the noxious agent. Rats permitted to survive 
longer revealed correspondingly increasing de- 
grees of reparative changes such as scar formation 
and intense calcification. Among 90 adult rats of 
both sexes subjected to the new procedure, the 
incidence of cardiovascular lesions ranged between 
70 and 100% in different experiments. A further 
consistent finding was marked hypertrophy of the 
adrenals and atrophy of the thymus gland. In ad- 
dition muscular necrosis was noted frequently in 
the stomach and at times also in the gut and the 
bladder as well as in voluntary muscle. As a rule 
hypertension appeared at about the 5th day after 
the injection and persisted for a minimum of 3-5 
weeks. Peak systolic pressures of 180-300 mm. Hg 
were registered during this time. It is hoped that 
the simplicity and reliability of this short-term 
procedure will permit the evaluation of numerous 
factors considered of importance in the prevention 
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and therapy of cardiovascular injury. (Supported 
by a research grant from the National Heart In- 
stitute, of the National Institutes of Health, U.S. 
Public Health Service.) 


Antimuscarinic and antinicotinic actions of Tolui- 
dine Blue and Neutral Red in the intestine. 
James L. LeitcH* anp Tuomas J. Hatey. 
Atomic Energy Project, School of Medicine, Univ. 
of California at Los Angeles. 

The isolated intestine has been used to differ- 
entiate between the antimuscarinic and antinico- 
tinie actions of Toluidine Blue and Neutral Red 
and comparison has been made with atropine. The 
intestine was stimulated with acetylcholine (1:4 x 
10’), pilocarpine (1:4 X 105) and nicotine (1:2 X 
10°). With rabbit intestine, acetylcholine was 
completely blocked by atropine (1:8 X 105) and 
Neutral Red (1:2 X 10‘) whereas Toluidine Blue 
at its highest concentration (1: 2 X 10‘) gave only 
16% block. The muscarinic action of pilocarpine 
was completely blocked by atropine (1:4 X 10°) 
and Neutral Red (1:1.67 X 10‘) whereas Toluidine 
Blue (1:2 X 10‘) gave only 30% block. Nicotine 
was completely blocked by atropine (1:5 X 105) 
and Neutral Red (1:1.67 X 10‘), while Toluidine 
Blue was completely ineffective. Comparable data 
obtained with the guinea pig intestine will also be 
discussed. Both dyes are very poor antispasmodics 
compared to atropine but Neutral Red is more 
potent than Toluidine Blue. This may be related 
to the fact that the former compound has a nu- 
clear nitrogen in the 9 position whereas the latter 
compound contains sulfur in this position. (Based 
on work performed under Contract No. AT-04-1- 
GEN-12 between the Atomic Energy Commission 
and the University of California at Los Angeles.) 


Mechanism of bile formation in the isolated per- 
fused liver. Origin of the major inorganic con- 
stituents of bile. Georce F. Lreone,* R. W. 
BRrAvER AND J.S. Kress.* Pharmacology Branch, 
Biological and Med. Sciences Div., U. S. Naval 
Radiological Defense Lab., San Francisco, Calif. 
In order to formulate the mode of action of the 

osmotic pump by which the hepatic cells excrete 

bile, it becomes necessary to examine the extent 
to which the inorganic constituents of bile par- 
ticipate in the pumping mechanism. Studies will 
be described concerning the time course of transfer 
of Na**, Cl*, P#Q,, and several other labeled 
anions from the blood stream to the bile in the 
isolated perfused liver. The data obtained indicate 
that an equilibrium is rapidly established between 
plasma and bile with respect to Nat and CI, 

while the more delayed course of bile SOT and P*0; 

is in accord with the assumption of active transfer 

of these ions through the parenchymal cells. The 
applications of these studies to the formulation 
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of a working hypothesis regarding the mechanism 
of bile formation will be discussed. 


Influence of thiamine deficiency on the accumu- 
lation of f-aminohippurate (PAH) by the rat 
kidney slice. Dean A. LESHER* AND F. E. 
SHipEMAN. Dept. of Pharmacology, Univ. of 
Michigan, Ann Arbor. 

Albino, male rats weighing 70-120 gm. were 
placed on a thiamine deficient diet. Each rat was 
paired with another animal of approximately the 
same weight. This latter animal of each pair was 
either pair-fed or allowed to eat ad libitum a com- 
plete diet. On alternate days throughout the ex- 
perimental period 24-hour urinary keto acid ex- 
cretion (KNAuFF, R. E. Thesis, Univ. of Michigan, 
1951) was determined on each animal. A deficient 
animal and his control were sacrificed 4-12 days 
after the appearance, in the deficient animal, of 
a peak in the excretion of urinary keto acids. The 
kidneys of both animals were removed, sliced and 
oxygen consumption and PAH accumulation by 
the slices determined by the method of Cross and 
Taggart (Am. J. Physiol. 161: 181, 1950). Renal 
slices from thiamine deficient animals were ca- 
pable of concentrating PAH to a greater degree 
than were those from their pair-fed or ad libitum- 
fed controls. In general, kidney slices from defi- 
cient animals exhibited higher rates of oxygen 
consumption. Addition of sodium acetate (0.01 
M, final concentration) to the medium in which 
the slices were suspended enhanced the uptake of 
PAH by both the deficient and nondeficient slices 
without producing any consistent or significant 
effect on oxygen uptake. In 2 experiments addi- 
tion of diphosphothiamine (5 ng/ml.)to the medium 
suppressed PAH accumulation by the deficient 
slices and had no significant effect on concentra- 
tion of PAH by slices from control animals. 


Increase of post-tetanic facilitation in cat’s soleus 
by ephedrine and yohimbin. Tsunc-Han Lt. 
Dept. of Pharmacology, Harvard Med. School, 
Boston, Mass. 

Following the technique described previously 
(Fena AND Li. Clin. J. Physiol. 16: 1, 1941; Li 
AND Tina@. Ibid. 16: 37, 1941), epinephrine, ephed- 
rine, and yohimbin were tested on the M. soleus 
of the cat under chloralose. Supramaximal single 
shocks were applied once every 10-60 seconds by a 
Grass stimulator delivering square waves with an 
intensity of 6 v. and a duration of 0.5 msec. Tetani 


q of different frequencies were interposed. Normally 


the responses after high-frequency tetani, e.g. 
above 150/second were facilitated, but not after 
low-frequency, e.g. below 100/second. This post- 
tatanic facilitation was found to be significantly 
increased by ephedrine sulfate in doses from 0.5- 
2 mg/kg. given intravenously, intra-arterially, or 
by irrigation over the muscle. The Wedensky 
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inhibition was always increased. Occasionally 
ephedrine sulfate caused some increase of twitch 
tension independent of tetanic stimulation. Epin- 
ephrine hydrochloride had no such effects. Yohim- 
bin hydrochloride in the dose of 0.1 mg/kg. ad- 
ministered intravenously, or by irrigation, also 
produced some increase of post-tetanic facili- 
tation, but not as strikingly as ephedrine. Con- 
trary to ephedrine sulfate (0.5-2 mg/kg.) Yohim- 
bin hydrochloride (0.1 mg/kg.) brought about 
very marked stimulation of the central nervous 
system and exhibited a strong neuro-muscular 
blocking action. 


Physiological disposition of meperidine (Demerol) 
in man. Paitip A. Lier,* Joun J. Burns,* 
EMANUEL M. Papper, Betty L. Bercer,* AL- 
FRED WOLLACK AND BERNARD B. Bropre. New 
York Univ. Research Service, Goldwater Memorial 
Hosp. Dept. of Anesthesiology, Columbia Univ. 
New York City, and Natl. Insts. of Health, Be- 
thesda, Md. 

A method has been devised which will assay as 
little as 0.3 ug. of meperidine/ml. of plasma. Using 
this method the physiological disposition of the 
drug in man has been studied. Less than 10 per 
cent of a dose of meperidine is excreted in urine. 
The drug is metabolized both through demethyla- 
tion and de-esterification. By means of counter- 
current distribution both the de-esterified (acid) 
and demethylated products of meperidine have 
been identified in urine. The rate of disappearance 
of meperidine from plasma varies from 10-20%/ 
hour in different subjects. Repeated administra- 
tion of the drug at 4-hour intervals does not re- 
sult in appreciable accumulation. The rate of 
metabolism of meperidine in patients with ter- 
minal cancer who had acquired some tolerance to 
the drug is in the same range as in normal indi- 
viduals. The dog and rat metabolize meperidine 
much more rapidly than man; 40 minutes after 
administration of the drug (20 mg/kg.) intra- 
venously to the dog, over 80% of the drug had 
disappeared from the body. These results may ex- 
plain the discrepancy observed between animals 
and man both as to the pharmacological effects 
and addiction liability. How differences in rates of 
metabolic transformation of drugs may explain 
quantitative differences in pharmacological ac- 
tivity and toxicity between man and animal will 
be discussed. 


A comparative study of nonionic, cationic and 
anionic surface active agents on the frog heart. 
Aurrep G. Lisi (introduced by CHaries M. 
GRvuBER). Dept. of Pharmacology, Jefferson Med. 
College, Philadelphia, Pa. 

An assessment was made of the toxicity of 10 
representative surface active agents on a single 
organ, the perfused frog ventricle. The nonionic 
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compounds were Tween 80, Triton X-100, Triton 
WR-1339 and Igepal CA Extra High Concentra- 
tion; the cationic compounds were Zephiran Chlo- 
ride and Hyamine 1622; the anionic compounds 
were Nacconol NRSF, Sodium ‘Lorol’ Sulfate PT, 
Sodium xylenesulfonate (Naxonate G) and So- 
dium benzenesulfonate. The lowest concentration 
which had a minimal inhibitory effect on contrac- 
tion was determined for each compound. The first 
8 compounds listed, with alkyl side chains of ap- 
propriate length to give them maximal efficiency 
in surface tension lowering, were much more 
toxic (0.0001-0.002%) than the last 2 compounds 
which lacked such side chains (0.25-0.87%). Within 
the group of the 8 more toxic agents, those which 
were least toxic showed the greatest depression of 
surface tension of the concentrations employed. 
There is a rough correlation between toxicity and 
high molecular weight with the exceptions of 
Trition WR-1339 and Tween 80. It would thus ap- 
pear that the toxicity to the frog heart of 
the agents studied depends to some degree upon 
the size and complexity of the molecule. Hence 
the most toxic agents produced effects upon the 
heart without markedly altering the surface ten- 
sion of the solutions employed. 


Action of fluoride on the heart. O. Lozw1. Dept. 
of Pharmacology, New York Univ. College of 


Medicine, New York City. 

NaF (final concentration m/400-m/200) gradu- 
ally increases the amplitude of the beats of the 
nonoptimally beating frogs heart (Straub prepa- 
ration). The effect lasts almost indefinitely. NaF 
also restores the activity of hearts previously de- 
pressed by excess of Kt, by diminution of Ca**, 
by Mg** or citrate, and by long continued per- 
fusion with Ringer. It was found that the re- 
storing effect of fluoride in all these cases could 
also be obtained by applying oleate. The mode of 
action proposed here for both fluoride and oleate 
is based on the following considerations: it ap- 
pears that Ca has to be partially fixed on the heart 
in order to fulfill best its well known function of 
preserving the normal physico-chemical state of 
the cells on which the ability to resist many kinds 
of injury depends. Though fluoride and oleate are 
quite different chemically, they share the prop- 
erties of strongly combining with the heart and 
of forming sparingly soluble calcium salts. This 
would explain why these two agents both protect 
the heart against depressant influences. 


A clinical study of prolonged anticoagulant effect 
with repository butacaine-heparin. Trep A. 
Loomis AnD J. E. Jessepu. Dept. of Pharma- 
cology, Univ. of Washington, Seattle. 

The relative insolubility of a previously 
described butacaine-heparin conjugate results in 
the slow liberation of heparin when the conjugate 
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is injected intramuscularly. In the present study 
50 adult hospitalized subjects were given the buta- 
caine-heparin conjugate and a combination of the 
butacaine-heparin conjugate with free sodium 
heparin. It was found that 200 mg. of heparin as 
the butacaine-heparin conjugate injected intra- 
muscularly would result in a 2-fold increase in the 
clotting time in 4-6 hours. The clotting time would 
remain at this level for the subsequent 8-10 hours 
and then slowly return to normal in 24 hours after 
the injection. Four hundred mg. of the butacaine- 
heparin conjugate would result in approximately 
a 3-fold increase in the clotting time. The clotting 
time remained at this level for the subsequent 
12-18 hours and then slowly returned to normal 
at approximately 36 hours following the injection. 
The combination of 180 mg. of the butacaine-hep- 
arin conjugate with 180 mg. of sodium heparin, 
injected intramuscularly resulted in a 3- to 5- 
fold increase in clotting time within 1-14 hours 
following the injection and the clotting time 
remained at this level for the subsequent 14-18 
hours, slowly returning to normal 20-26 hours 
following the injection. No systemic toxicity was 
noted and the injections were painless. Two sub- 
jects developed grossly visible hematomas at the 
site of injection. Eight of the subjects had slight 
to moderate tenderness only on palpation at the 
site of injection on the day following the injec- 
tion. This tenderness diminished over the sub- 
sequent 2-5 days. 


Chemistry, pharmacology and oncolytic effect 
of the high molecular weight fraction isolated 
from podophyllin. MurreEL R. Loran anp ABE 
TowBIn (introduced by ALFRED GILMAN). Col- 
lege of Pharmacy and Dept. of Pathology, Ohio 
State Univ., Columbus. 

A high molecular weight fraction was isolated 
from podophyllin. The separation was accom- 
plished by a process of dialysis and centrifugation. 
Podophyllin was dissolved in ethyl alcohol, and 
borate buffer solution was added to the alcoholic 
solution. The resulting suspension was dialyzed 
for 21 days at 1°C. The material remaining in the 
dialysis bags was then centrifuged to remove the 
insoluble material. The supernatant, representing 
the nondialyzable buffer-soluble fraction of podo- 
phyllin (NDBS) was a clear dark brown solution 
having a pH of 9.5. Electrophoretic analysis re- 
vealed the presence of at least 3 components; 2 
of which were negatively charged (NDBSe2 and 
e3) and 1 which failed to migrate in the electric 
field (NDBSel). Toxicity studies of the NDBS 
fraction and its components, NDBSel, e2, e3, re- 
vealed the NDBS fraction to be toxic to white 
mice, causing anorexia, diarrhea, polyuria, de- 
creased motor activity and death. Organs of ani- 
mals autopsied during the 1st day showed micro- 
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scopically vascular lesions, with congestion and 
focal hemorrhages in the lung, spleen and intes- 
tine. The LDs50 was determined at 84 mg/kg. The 
component responsible for the toxicity of the 
NDBS fraction is the NDBSel component with an 
LD; at 7 mg/kg. NDBSel has an osmotic molecular 
weight of 23,000 and is believed to be a complex 
polysaccharide. The oncolytic effect of the NDBS 
fraction is to be presented at the Cancer Research 
meetings in April. 


Assay of coronary dilator drugs in the isolated 
mammalian hearts and intact animals. F. C. 
Lu, M. G. AtumarKk,* Enizaseta J. Car- 
MICHAEL,* D. V. McMILuan* AND A. LAVALLEE.* 
Food and Drug Labs., Dept. of Natl. Health and 
Welfare, Ottawa, Ontario, Canada. 

For the assay of Cortunon (a liver extract preps- 
ration, having coronary dilator activity) a method 
has been worked out and reported elsewhere (Lu, 
Canada. Physiol. Soc. Meeting, Kingston, Oct. 
26, 1951). The assay was carried out on the iso- 
lated perfused rabbit’s heart. Coronary inflow was 
recorded kymographically before and after in- 
jections on the preparations to be compared. In 
order to reduce the error caused by the changes 
in sensitivity of the coronary vessels, injeetions 
of the standard, one particular lot, and of the 
unknown were made alternately. The dose as well 
as the effect of the unknown were compared with 
the dose and the mean effect of the standard im- 
mediately preceding and immediately following 
the unknown. The potency relative to that of the 
standard and the standard error of the potency 
were then computed from those values according 
to the method described by Vos (J. Am. Pharm. 
Assoc. 32: 138, 1943). Significant differences in 
potency were found among the different lots of 
Cortunon assayed, the weakest having only about 
3 the potency of the strongest. The method has 
also been found suitable for the evaluation of the 
coronary dilator activities of other drugs, such as 
aminophylline, Khellin, papaverine and Paveril. 
Adopting a similar design some preliminary ex- 
periments have been carried out with the afore- 
mentioned drugs on the isolated dog’s heart per- 
fused with defibrinated blood as well as the intact 
dog and appear to be satisfactory. 


Mytolon and related compounds as antagonists of 
acetylcholine on the Venus heart. F. P. 
LupuENaA AND T. G. Brown, Jr.* Pharmacology 
Section, Sterling-Winthrop Research Inst., Rens- 
selaer, N.Y. 

Mytolon (2, 5-bis-(3-diethylaminopropylamino)- 
benzoquinone-bis-benzylchloride), a powerful neu- 
romuscular blocking agent (CAvALLITO, SorIA 
AND Hoprg. J. Am. Chem. Soc. 72: 2661, 1950), 
and related benzoquinone derivatives were found 
to antagonize, in vitro, the inhibitory effect of 
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acetylcholine (Ach) on the heart of Venus mer- 
cenaria. The concentration reducing by 50% the 
negative inotropic effect of 1:100 million Ach 
(EC50) was estimated from the dose-response 
curves. The EC5o of Mytolon was 1:30 million. On a 
molar basis this compound is about 1000 times 
more active than tetraethylammonium. The other 
benzoquinone derivatives showed activity. Of 
those the benzyl chlorides were the most active. 
Dihydroerythroidine, decamethonium and d-tubo- 
curarine had no activity. Sparteine showed only 
slight activity. Neostigmine and eserine were 
found inactive. It is concluded that there is no 
correlation between acetylcholine blocking ac- 
tivity on the Venus heart and ganglionic blocking, 
curarimimetic or anticholinesterase activity. 


A new general anesthetic—isopropyl vinyl ether. 
Go Lu, C. JEutLerr Carr, Mary JANE FassE.* 
AND JoHN C. Krantz, Jr. Dept. of Pharmacology, 
School of Medicine, Univ. of Maryland, Balti- 
more. 

Isopropyl vinyl ether, isomeric with cyclopropyl 
ethyl ether (‘Cypreth Ether’), is a volatile liquid 
eliciting anesthetic activity when administered 
by inhalation to rat, dog, monkey and man. The 
induction period is of short duration and the 
animals pass into deeper anesthetic planes with 
little struggle. There is little salivation and the 
abdominal relaxation is excellent. Pain reflexes 
are fully abolished and the recovery is rapid. It is 
approximately twice as potent as diethyl] ether, 
retaining the same margin of safety. Under an- 
esthesia neither the monkey’s nor the dogs’ hearts 
show significant electrocardiographic changes, and 
electroencephalograms in the dog and monkey are 
similar to those obtained with diethyl ether an- 
esthesia. Blood chemistry study (urea nitrogen, 
sugar and carbon dioxide-combining power), 
bromsulfalein liver function test and clotting 
time determination in dogs reveal no significant 
difference before and after anesthesia. No hemol- 
ysis of dogs’ blood is produced by 100 mg. % solu- 
tion of the ether over a 24-hour period. No patho- 
logical changes of liver and kidney of rats and 
dogs can be observed under repeated anesthesias. 
In dogs, it is compatible with anesthesia induced 
with nitrous oxide or cyclopropane-oxygen mix- 
tures and also with premedication with pento- 
barbital or morphine and atropine. The canine 
blood pressure is 10-15% lower under anesthesia 
with isopropyl vinyl ether than under diethyl 
ether. On perfused frog heart it is slightly more 
toxic than diethyl ether. This mixed ether com- 
pares very favorably with diethyl ether, divinyl 
ether and ethyl vinyl ether as an inhalation an- 


- esthetic. 


Effects of plasma substitutes in unilateral trau- 
matic shock in cats. L. M. Lusxy* anp H. A. 
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Braun. Div. of Pharmacology, Food and Drug Ad- 
ministration, Federal Security Agency, Wash- 
ington, D.C. 

Cats were anesthetized with ether and tourni- 
quets were applied to the right hind legs of the 
animals for 5 hours. (Because of the type of tourni- 
quet used this resulted in a more severe test than 
that in experiments recently reported in J. Anti- 
biotics, in press.) Comparable groups of these 
shocked animals were treated intravenously, 15 
ec/kg., with solutions of Dextran 6%, polyvinyl- 
pyrolidone (P.V.P.) 3.5%, and dextrose 10%, all 
in isotonic saline. In 1 series treatment was in- 
itiated 30 minutes after release of the tourniquet. 
The animals were kept under observation for 72 
hours and all deaths within this period were re- 
corded. The number of animals surviving this 
period was selected as the most useful measure of 
the therapeutic efficacy of the plasma substitute 
administered. We were unable to demonstrate a 
significant difference in the therapeutic efficacy 
of Dextran, P.V.P., or dextrose using the above 
experimental design. In another series treatment 
was not initiated until 2 hours after release of the 
tourniquet. This experimental technique also 
failed to discriminate between the plasma sub- 
stitute and dextrose. The average survival rate 
of these animals was 18%. When such animals 
were given an intramuscular dose of procaine 
penicillin G, 300,000 u/cat, 55 minutes after the 
start of the infusion of the intravenous solution, 
the average survival rate was increased to 49%. 
The difference is statistically significant (P < .02). 
Treatment with procaine penicillin G alone by 
intramuscular injection, had little effect in these 
severely shocked animals at a time when a large 
proportion of them were in the terminal stage. 


Identification of elements of bone in pathological 
calcification. Norman S. MacDonaLp AND M. 
M. Zack (introduced by THomas J. Hatsy). 
School of Medicine, Univ. of California at Los 
Angeles. 

Studies have been made on several human ec- 
topic calcifications occurring at areas of tendon 
insertion in the shoulder and fingers. Examina- 
tions by x-ray diffraction and histological methods 
showed that the viscous, white material aspirated 
from the area contained true bone salt and colla- 
gen. Attempts are being made to demonstrate the 
presence of muco-polysaccharide ground substance 
in the aspirated fluid. These findings are in accord 
with the modern viewpoint that pathologic calcifi- 
cation is not merely a precipitation of calcium and 
phosphate ions but also requires the preformation 
of an organic matrix in which true bone salt may 
then be deposited. (Based on work performed 
under Contract No. AT-04-1-GEN-12 between the 
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Atomic Energy Commission and the University 
of California at Los Angeles.) 


Pharmacology of succinonitrile. Davip I. Macur, 
Dept. of Pharmacology, Sinai Hosp., Baltimore 
Md. 

Succinonitrile has been reported in Europe to 
be effective therapeutically in certain psychotic 
conditions and especially in depressive states. An 
intensive pharmacological and toxicological study 
of this compound was therefore undertaken by 
the writer. Toxicological experiments were made 
on mice, rats, guinea pigs, and rabbits and the 
MLD/50 for these animals was determined. The 
drug was found to be of very low toxicity. The 
effects of long-range administration of succino- 
nitrile were studied on rabbits and were also found 
to be of low toxicity. Very little effect, if any, was 
produced on the blood picture. Kidney function 
was also unaffected and liver function studied by 
the bromosulfalein method of Rosenthal also re- 
vealed no harmful effects on the liver. The in- 
fluence of the drug on the circulation and respira- 
tion was studied on the rabbit, the cat, and the 
dog. The toxicity on protoplasm was investigated 
by the author’s phytopharmacological methods 
and found to be low. A most interesting finding 
was made in phytopharmacological studies of 
dilute solutions of the drug on blood sera of manic- 
depressive patients. It was found that succino- 
nitrile detoxified the phytotoxic properties of this 
psychotic blood. In view of the low toxicity of the 
compound, clinical studies with it and pharma- 
cologically controlled have been begun. 


, 


Urinary metabolites of C para-aminobenzoic 
acid. H. GEorcE MANDEL,* CHIANG-YING YEN* 
AND Paut K. Situ. Dept. of Pharmacology, 
George Washington Univ. School of Medicine, 
Washington, D.C. 

The urinary metabolites of p-aminobenzoic acid 
in man have been reinvestigated with the C™ 
carboxyl labeled material. Using the Bratton- 
Marshall color test before and after hydrolysis, it 
has been shown that in normal man after an oral 
dose of 2 gm. the drug is excreted almost quanti- 
tatively within 8 hours. The metabolites were 
separated by counter-current distribution in a 
system of citrate buffer at pH 4.0 and isoamyl 
alcohol and by paper chromatography in satu- 
rated n-butanol. One half the compound was ex- 
creted as p-aminohippurate, $ as acetyl p-amino- 
benzoate and } as approximately equal quantities 
of 2 substances that react as glycuronates, only 1 
of which has a free amino group. Small amounts 
of free p-aminobenzoic acid and acetyl p-amino- 
hippuric acid were also found. Ten microcurie 
doses of the radioactive compound were admin- 
istered to each of 3 cancer patients to determine 
any additional metabolite of p-aminobenzoic acid. 
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It was found that the metabolites formed were 
identical, but that there was a great discrepancy 
in the ratio of the metabolites in normal and 
cancer patients. In the cancer patients the 2 gly- 
curonates comprised almost all of the radioactive 
components of the urine. Only a small amount of 
acetyl p-aminobenzoate was found and only a 
trace of p-aminohippurate could be determined. 
There was no evidence of any other metabolites. 


Urinary metabolites of C salicylamide. H. 
GrorGE MANDEL,* Victor W. RopWELL* AND 
Paut K. Smiru. Dept. of Pharmacology, George 
Washington Univ. School of Medicine, Wash- 
ington, D.C. 

In an extension of the study of the metabolites 
of salicylic acid the urinary metabolites of salicyl- 
amide were investigated. Salicylamide was ad- 
ministered orally to normal individuals. The urine 
was hydrolyzed and analyzed by the Brodie-Uden- 
friend method for salicylates which showed that 
the metabolic products were completely excreted 
during the first 14 hours. Chromatographic anal- 
ysis of the urine indicated the absence of free 
salicylamide or salicylic acid. Hydrolysis of the 
urine followed by chromatography showed the 
presence of salicylamide and indicated that the 
metabolites were conjugates of the drug. To aid 
in the identification of the metabolites, salicyl- 
amide-C’4-carboxamide was synthesized by am- 
monolysis of the methyl ester of tagged salicylic 
acid. Its purity was ascertained by absorption 
spectra, paper chromatography and countercur- 
rent distribution. Doses of 300 mg. containing 2 
me. were administered orally to cancer patients, 
the urine collected for 16 hours, lyophilized and 
subjected to countercurrent distribution in a 
system of 0.1 m citrate buffer of pH 5 and isoamyl 
alcohol. The recovery of radioactivity in the urine 
was almost quantitative. Two major components 
were detected, and 1 has been identified as salicyl- 
amide by absorption spectra, distribution ratio, 
chromatography, and crystallization to constant 
specific actifity. The other component, a con- 
jugate of salicylamide, apparently a glycuronate, 
accounted for more than } of the activity. 


Biological studies with radioactive morphine. C. 
H. Marcn* ann H. W. Exuiort. Div. of Pharm- 
acology and Experimental Therapeutics, Univ. of 
California, San Francisco. 
Morphine-N-methyl-C™ has been administered 

to rats to determine tissue distribution, metabolic 

fate and excretion. The labeled drug which had a 

specific activity of 3.75 uc/mg. was diluted 1:1 

with ordinary morphine and injected subcutane- 

ously in total doses of 5 mg/kg. Expired air and 
excreta were collected and tissues prepared for 
radioactivity analysis by the usual techniques. 

C'' was measured as barium carbonate. Male rats 
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excrete 5-10% of the radioactivity via the respira- 
tory route in 6 hours, indicating an active de- 
methylation process, while females excrete less 
than 1% by this route. Both sexes eliminate virtu- 
ally all radioactivity within 48 hours; about 3 via 
the urine and } via the gastrointestinal tract. 
Data from 1 animal with a cannulated bile duct 
indicate that the greater part of the radioactivity 
(61% in 6 hours) is excreted by the liver into the 
bile and is partially reabsorbed from the intestine 
and excreted by the kidneys in the normal animal. 
The central nervous system contained negligible 
amounts of radioactivity. Lungs and spleen con- 
tained significant amounts at 1 hour, but by 6 
hours most of the radioactivity was in the urine 
or gastrointestinal tract. (Aided by a grant from 
the National Institutes of Health, Bethesda, Md.) 


Curare compounds. XIV. Studies on the metab- 
olism of carbon-14 labeled @-tubocurarine di- 
methylether in rats. Davip F. Marsu. Dept. 
of Pharmacology, West Virginia Univ., Morgan- 
town, W. Va. 
d-Tubocurarine dimethylether iodide labeled 

with radioactive carbon atoms in 2 methoxyl 

groups and 2 nitrogen methyl groups was prepared. 

This material has an activity of 1400 counts/ 

min/ug. Twelve male Carworth rats (200-240 gm.) 

were used in each of 2 experiments. Urine, feces, 

and expired air were collected separately for 24- 

hour periods. Intravenous injection of 30 yg. of 

the dimethylether/kg. (8,400-10,000 cpm) produces 
prompt head drop and partial skeletal muscle 
paralysis that lasts about 10 minutes; 25-40% of 
the total radioactivity is excreted in the urine, 

0-4% in the air, and 0-6% in the feces in 24 hours; 

the amounts of material are too small for conveni- 

ent handling. Intramuscular injection of 67 ug/kg. 
every 2 hours for 3 injections (2.8 X 105 cpm) 
produces some flaccidity but no true head drop. 

Four rats were decapitated after 3 hours and 

samples wet ashed and counted. The 24-hour urine 

samples of the remaining 8 contain 40-65% of the 
injected radioactivity, the feces 6-13, and the ex- 
pired air 4-8%. The urine samples were pooled, 
adjusted to pH 8, extracted with chloroform, and 
lyophilized. The residue was extracted with 
ethanol and the ethanol extract precipitated with 
ether. Six % of the radioactivity is present in the 
tertiary base fraction (chloroform soluble), 22% 
soluble in absolute ethanol (later carrier studies 
indicate this is at least 65% unchanged dimethyl- 
ether), 30% insoluble in ethanol, and the remain- 
der lost during manipulation. The sacrificed rats 
have 40% of total activity in the urine fraction, 

0.3% ml. plasma (2-3% total), none in blood cells, 

4.0 in liver, 6.0 in kidney, 1.4 in brain, and 0.2/gm. 

wet muscle (about 20% in total muscle), or a total 

body recovery of about 75%. 
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Acute and sub-acute inhalation toxicity of hydra- 
zine vapors to rats. Francis P. McGratu,* 
Cuar.es C. Comstock* AND FrEep W. OBERsT. 
Chemical Corps Med. Labs., Army Chemical Cen- 
ter, Md. 

The acute inhalation toxicity of hydrazine vapor 
was studied by exposure of groups of 6 rats for 3, 1, 
2 and 4 hours to saturated vapors of hydrazine at 
25°C. Skin irritation was noted and irregular peri- 
ods of restlessness alternated with periods of 
inactivity. Profuse salivation occurred. The most 
severely affected animals showed marked increase 
of activity followed by convulsions terminating in 
death. Delayed deaths up to 14 days occurred 
among the less severely affected animals of each 
test. Gross examination of nasal passages revealed 
acute catarrhal rhinitis. A blood-like material 
present around the nares was identified as hemo- 
porphyrin. Autopsy disclosed the presence of 
pulmonary edema in addition to destruction of the 
bronchiolar mucosa. Subacute studies were made 
by exposing groups of 20 rats to vapor concentra- 
tion levels of either 300 mg/m.’, 76 mg/m.’ or 
26 mg/m.* for 6 hours/day, 5 days/week over 
periods as long as 6 weeks. During the exposure 
the animals appeared sleepy and were quiet. Dur- 
ing the course of the experiment they lost weight. 
Deaths occurred in each of the 3 groups. The Lt50s 
were calculated as 27, 50 and 144 hours of expo- 
sures, respectively. Lungs, liver, spleen and kid- 
neys showed pathologic changes as early as the 
3rd day of exposure. 


Ultraviolet absorption spectra and central nervous 
system activity of some 2-pyridyl compounds. 
Davin Mearrian* (introduced by Irwin H. 
SLaTER). Divs. of Orthopedic Surgery and Phar- 
macology, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Schueler et al. (J. Pharmacol. & Exper. Therap. 
97: 266, 1949) reported that ultraviolet absorption 
spectra of some tertazole derivatives are related 
to pharmacological actions in the central nervous 
system: 1) as absorbtivity height at 220 and 310 
my decreased, stimulant action increased, 2) as 
absorbtivity at 220 increased, depressant action 
increased. They indicated a general relationship 
may exist between spectra and pharmacological 
activity. A study of compounds related to a- 
phenyl y-(2-pyridyl)-propyl ketone (EJA-II) did 
not confirm this hypothesis. The most potent de- 
pressant of the series shows the highest absorb- 
tivity at 242 mu, a peak attributed to the benzoyl 
moiety. Points of inflection are present at 261, 264, 
and 268 my corresponding to pyridine. Related 
ketones of somewhat lower potency show absorb- 
tivity at 242-248 my, but potency does not cor- 
relate with the height of the peak nor do the 
height of the inflection points. (y-(2-pyridyl) 
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a-phenylpropyl methy] ketone) and (2-mesitylene- 
y-(2-pyridyl)-propyl ketone) though similar in 
action to the above have no absorption peak at 
245 my. Compounds with substitutions of a 
methyl, propyl, or phenyl group in the alpha 
position of EJA-IT have similar spectra. The last, 
however is a convulsant and the others, depres- 
sants. The alcohols corresponding to the ketones 
exhibit the same pharmacological activity with 
slightly lowered potency, but have an absorb- 
tivity 75 that of the ketones at 268 my and no 
peak at 242-248 mu. In this series ultraviolet ab- 
sorption spectra do not correlate with pharma- 
cological activity either qualitatively or quan- 
titatively. 


Enzymatic degradation of histidine and urocanic 
acid by liver and Pseudomonas. ALAN H. Men- 
LER* AND HERBERT Tapor. Natl. Insts. of 
Health, Bethesda, Md. 

Previous work from this laboratory has estab- 
lished that degradation of histidine by extract of 
Pseudomonas fluorescens grown on histidine yields 
glutamic and formic acids and ammonia by way of 
urocanic acid. Isotope trapping experiments with 
unfractionated liver homogenates show that the 
initial reaction producing urocanic acid is the 
principal route of histidine degradation in this 
system, also. These results contradict the conten- 
tion of Edlbacher that formation of urocanic acid 
by liver is of minor significance. No evidence was 
found for a reaction in which the imidazole ring 
of histidine is split prior to removal of the a-amino 
group. The enzyme histidase, which catalyzes the 
deamination of histidine to urocanic acid and 
ammonia, has been partially purified from both 
liver and Pseudomonas. This activity is easily 
measured by the appearance of the characteristic 
intense ultraviolet absorption of urocanic acid 
(extinction coefficient = 1.89 X 107 cm?/mole at 
277 mu). The disappearance of this absorption has 
also been used to measure the enzyme urocanase, 
which has been partially purified both from liver 
and from Pseudomonas. Studies on the mechanism 
of the over-all conversion of urocanic acid to 
L-glutamic and formic acids and ammonia will be 
reported. The a-N formyl] derivatives of glumatic 
acid, glutamine, and isoglutamine have been 
synthesized, and their roles in the metabolism of 
urocanic acid will be discussed. An enzyme which 
rapidly hydrolyzes synthetic crystalline formy! 
glutamic acid to formic and glutamic acids has 
been partially purified from bacterial extracts. 
Some properties of this enzyme will be described. 


Relation of ‘chloramphenicol reductase’ activity to 
chloramphenicol resistance in Escherichia coli. 
JoserH R. MERKEL AND Epwarp STEERS (in- 
troduced by C. JELLEFr Carr). Dept. of Bac- 
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teriology, Univ. of Maryland School of Medicine, 
Baltimore. 

Previous studies on the enzymatic reduction of 
’ chloramphenicol by Escherichia coli questioned the 
effect of this activity on the primary mechanism 
of resistance. Since small inocula were always 
used, the possibility of small scale, cellwise reduc- 
tions was not evident. Further experiments, utiliz- 
ing the polarographic techhnique, were performed 
to demonstrate a relationship between chloram- 
phenicol resistance and ‘reductase’ activity. Cells 
up to 10 hours old, harvested from brain-heart 
infusion media, had similar ‘reductase’ activities 
in growth media. Older cells showed a decrease in 
activity. ‘Chloramphenicol reductase’ activity in 
both growing and non-growing media varied di- 
rectly with the chloro-cell contact time and with 
the cell mass. Experiments using nitrogen-free 
media demonstrated that high glucose concentra- 
tions inhibited the ‘reductase’ activity of the 
chloramphenicol-resistant cultures. Optimum ‘re- 
ductase’ activity of the resistant cultures was 
obtained with .002-.004M glucose. The chloram- 
phenicol-sensitive cultures exhibited maximum 
activities between glucose concentrations of .002 
and .016Mm. Similar pH optima (7-8) were found for 
both the resistant and sensitive strains. A study 
of the rate of chloramphenicol reduction by strains 
of E. coli having varying resistances to the drug 
indicated a relationship between ‘chloramphenicol 
reductase’ activity and the resistance exhibited. 
Further evidence for this relationship was found 
when the ‘reductase’ activity was compared with 
the loss of resistance by a highly resistant strain 
of EF. coli subcultured daily in the absence of the 
drug. 


Experimental myocardial infarction in the intact 
dog. FrepericK H. Meyers (introduced by 
Rosert A. Woopsury). Div. of Pharmacology, 
Univ. of Tennessee, Memphis. 

The point of a spinal needle can be placed in the 
ventricular walls and septum of the hearts of 
lightly anesthetized dogs. Depending upon the 
orientation of the needle and the interspace 
through which entry is made, general areas can be 
located as desired and verified later at autopsy. 
After the injection of various caustics, of which 
10 ec. of 4% mild protein silver has been most 
used, an area of necrosis is produced with slowly 
fibroses. The initial arrhythmia, unlike that fol- 
lowing coronary artery ligation, appears irreg- 
ularly, is transient and does not. progress to 
ventricular fibrillation. The delayed ventricular 
tachycardia, appearing 8-24 hours later in most 
animals, is stable for a day or longer and is not 
converted to a sinus rhythm by procaine amide 
in doses (100 mg/kg i. v.) causing cardiac arrest. 
Interpretation of electrocardiograms and of the 
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period of reduced cardiac output following the 
injection is complicated by a concomitant acute 
pericarditis, and weeks later the animals may 
develop a constrictive pericarditis. Preliminary 
work using agents which are primarily fibrosing 
rather than necrotizing, sodium morrhuate for 
example, suggests that the pericardial reaction 
can be avoided and that a preparation compa- 
rable to chronic congestive failure is possible. 


Detoxication of nicotine by tissue slices. ARCHIE 
W. MILuER* anv P.S. Larson. Dept. of Pharma- 
cology, Med. Collge of Virginia, Richmond. 
Tissue slices from dog, cat, rabbit and mouse 

have been investigated for their ability to detoxify 

nicotine when incubated with.it in vitro. Detoxi- 
fied nicotine was calculated from the difference 
between the amount of nicotine added and that 
recoverable unchanged, as determined by chemical 
means. Liver detoxified nicotine most rapidly in 
all 4 species. In order of decreasing detoxifying 
ability other tissues varied as follows: (dog) 
spleen, lung and skeletal muscle, aorta, kidney, 
intestine; (cat) intestine, kidney, spleen, lung and 
skeletal muscle, aorta; (rabbit) lung, intestine, 
kidney and aorta, skeletal muscle; (mouse) lung, 
kidney. Tissues studied that failed to detoxify 
nicotine were: (dog, cat) brain; (rabbit) brain and 
spleen; (mouse) brain, skeletal muscle and dia- 
phragm. The only comparable studies have been 
reported by Werle and co-workers (Biochem. 

Zischr. 298: 268, 1938; 308, 355, 1941; 313: 182, 1942; 

318: 531, 1948) who in reporting on 3 of these 

species (dog, cat, rabbit) found detoxication of 

nicotine limited to liver, lung and kidney, kidney 
also being negative in the dog. Analysis of the 
above results indicate that the marked variation 
in the ability of the intact animal of these species. 
to detoxify nicotine (J. Pharmacol. & Exper. Therap. 

95: 506, 1949) cannot be satisfactorily explained by 

the rates at which their tissues detoxify the alka- 

loid in vitro. In further appears that in vitro de- 
toxification of nicotine by tissue slices proceeds 
more rapidly than would be predicted from certain 

in vivo data (J. Pharmacol & Exper. Therap. 91: 

357, 1947). (This study was made under a research 

grant from the American Tobacco Company.) 


Traumatic shock in mice. Comparison of therapy 
administered in single and divided doses. R-. 
Cart MILLICAN AND SANFORD M. ROSENTHAL. 
Natl. Insts. of Health, Bethesda, Md. 

A standardized burn or tourniquet trauma was 
employed which was 95-100% fatal in untreated 
mice. Comparison was made of the survival re- 
sponse of the following fluids, administered in 
volumes of 5% of body weight: whole blood, 
plasma or serum, 5% serum albumin in 0.9% NaCl 
or in 5% glucose, and 0.9% NaCl alone. When 
therapy was administered in 1 dose no difference 
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in survival was obtained between whole blood, 
plasma, albumin in saline and saline alone. Albu- 
min in glucose or glucose alone were much less 
effective. Under these conditions, therefore, the 
survival response was principally influenced by 
the sodium content of the fluid. When therapy was 
administered in 3 or 4 divided doses, given over a 
period of 7 hours following trauma, higher survival 
responses were obtained from the protein contain- 
ing solutions than from saline alone. In the ab- 
sence of sodium (albumin in 5% glucose) this 
effect was transitory and limited to the period of 
administration. Thus, in divided-dose therapy it 
was possible to demonstrate an effect from pro- 
teins, over and above that of the sodium contained 
in the solution. However, when the volume of 
saline administered at each injection was increased 
50% above that of the serum, similar survivals 
were observed in both saline and serum treated 
animals. Saline was effective orally or intraperi- 
toneally, as well as intravenously. 


Effects of epinephrine on threshold electroshock 
after-discharge. Bruno Minz aND Epwarp 
Domino (introduced by Kiaus R. Unna). Dept. 
of Pharmacology, Univ. of Illinois College of 
Medicine, Chicago. 

Recently Minz, Albe-Fessard and Buser have 
shown (J. de Physiol. In press) that epinephrine 
prolongs electrically induced seizures in rabbits. 
To analyze this phenomenon in spinal cats, 
sectioned at C1-C2, threshold electroshock con- 
vulsions were produced by condenser discharges 
(Goodwin stimulator) applied to the cortex by 
means of phonograph needle electrodes. The 
cortical after-discharge was recorded with an 
Offner EEG. Parameters of stimulation were 
varied in order to establish the experimental con- 
ditions under which threshold seizures were most 
reproducible. Frequencies of less than 10 cps were 
ineffective, while those from 20-1000 cycles pro- 
duced convulsions of approximately the same 
duration. A frequency of 100 cps (pulse width 0.5 
sigma) was selected for use in subsequent experi- 
ments. Intensities of 50-100 v. were the most effec- 
tive when applied to the cortex for 1-5 seconds. 
The most consistent effects were obtained by using 
a range of increasing time intervals from 5 
seconds-30 minutes between electroshocks. When 
the duration of after-discharge was plotted against 
ascending time intervals, a reproducible curve 
was obtained. This consisted of a response to the 
initial shock, then, to stimuli delayed approxi- 
mately 5-30 seconds, there was a refractory 
period during which no after-discharge was ob- 
tained. With further increase in intervals between 
stimuli, seizure responses were again obtained and 
were frequently more prolonged than the initial 
shock. Synthetic epinephrine or nor-epinephrine 
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given intravenously or intra-arterially in doses of 
1-10 ug/kg., modified this curve by prolonging 
cortical after-discharge, and shortening the re- 
fractory period to subsequent shocks. These 
effect soccurred from 30 seconds to several minutes 
following injection and were independent of the 
blood pressure response. Glucose administered 
intravenously did not affect the electroshock 
seizure. 


Determination of the sympathetic mediator in 
various species. BERNARD L. MIRKIN* AND 
Desmonp D. BonnycastLe. Dept. of Pharma- 
cology and Toxicology, Yale Univ. School of Medi- 
cine, New Haven, Conn. 

Differences in the nature of the neuro-humoral 
agents released in different species upon sympa- 
thetic nerve stimulation have been described by 
West (1949). An investigation has been made to 
determine the ratio of nor-adrenaline(N-A) to 
adrenaline(A) which occurs in perfusates obtained 
from different organs in the body, both before 
and after stimulation of sympathetic fibers present 
in these areas. The method of analysis employed 
is a paper chromatographic separation of the 
amines, followed by elution and a quantitative 
determination performed utilizing the rat ascend- 
ing colon (N-A) and rat uterus (A). Concentra- 
tions of 2.5 & 10-8 nor-adrenaline and 5 X 107° 
adrenaline can be ascertained in this fashion. The 
present work will discuss: 1) The relationship 
between the N-A/A ratio found in the adrenal 
medulla and that observed in the different per- 
fusates to determine whether the ratio in the 
medulla indicates the nature of the mediator 
throughout the entire body; 2) The differences be- 
tween the over-all N-A/A ratio and its significance © 
in the response (hemodynamic and metabolic) of 
these species to parenteral injections of nor- 
adrenaline and adrenaline. 


Method for determination of quarternary am- 
monium compounds in biological media. RutH 
MitcHELt* ano Byron B. CuarK. Pharma- 
cology Dept., Tufts College Med. School, Boston, 
Mass. 

The increasing pharmacological interest in 
quarternary ammonium compounds stimulated 
our efforts to develop a method for their determi- 
nation in biological media. The problem in finding 
a suitable method revolved around the difficulty 
of quantitatively extracting the highly ionized 
quarternary salts from biological media without 
contamination by metabolites or naturally occur- 
ring organic bases. The method reported here is 4 
modification of Auerbach’s method (Anal. Chem. 
15: 492, 1943) adapted for use with biological ma- 
terial and capable of measuring quantities as low 
as 2.5 ug/sample. The method is based on the re- 
action of the anion of bromphenol blue (0.04% in 
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1m K,HPO,), and the cation of a quarternary am- 
monium compound to form a stable colored dye 
complex in alkaline solution. This reaction can be 
carried out in the original mixture and then the 
colored complex can be quantitatively extracted 
with ethylene dichloride without interference 
from the unreacted dye. The presence of phos- 
phate-ion was found essential for full color de- 
velopment. At present, this complex salt forma- 
tion seems to be a property only of quarternary 
ammonium bases in which Ri, Re and R; cah be 
CH; or longer chains, and R, must be C, or longer 
or CsH;CHe or modifications thereof. A large 
number of quarternary ammonium compounds of 
diverse chemical structure have been determined 
by this method. All tertiary amines tested have 
given negative results. In certain cases where the 
protein content of the original media was high, 
the method has been modified to insure complete 
recovery of the quarternary ammonium salt. 


Vasodilator and adrenergic blocking action of 
6-allyl-6,7-dihydro-5-dibenz [c, e] azepine phos- 
phate (Ro 2-3248). Paut E. Moore,* ALFRED W. 
RICHARDSON* AND Haroup D. GREEN. Dept. of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Win- 
ston-Salem, N.C. 

Blood flow in the femoral artery of the dog, 
anesthetized with Na pentobarbital, was meas- 
ured with the electrically operated direct writing 
differential pressure flowmeter of Green, Richard- 
son and Denison (J. Lab. & Clin. Med. In press), 
and arterial pressure just distal to the flowmeter 
was recorded by a Statham pressure gauge. Intra- 
arterial injection of 1 wg. of epinephrine caused 
vasoconstriction (increasing the peripheral re- 
sistance, PRU, to 160-880% of control). Approxi- 
mately 1 mg/kg. (6-12 mg.) of Ro 2-3248 injected 
intra-arterially was required to block completely 
the epinephrine induced constriction. 1 yg. of 
epinephrine then caused marked vasodilation 
(PRU = 30-36% of control). After this dose of Ro 
2-3248 up to 12 wg. of epinephrine induced only 
vasodilation and up to 60 ug. of epinephrine intra- 
arterially caused vasodilation after an _ initial 
phase of vasoconstriction. The intensity and du- 
ration of the phase of vasodilation increased with 
the dose of epinephrine. Absence of constriction 
in response to 1 ug. of epinephrine intra-arterially 
persisted for 1.5-6 hours, and the phase of dilation 
persisted for 1.2-5.5 hours after 1 mg/kg. of Ro 
2-3248. Smaller doses of Ro 2-3248 converted the 
response to 1 wg. of epinephrine to a short phase of 
partial constriction followed by a phase of dila- 
tion. Intra-arterial injections of Ro 2-3248 alone 
caused temporary vasodilation (PRU = 80-32% of 
control for 0.5 mg., 60-17% of control for 0.5 
mg/kg. and 10-7% of control for 1.0 mg/kg.). The 
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vasodilation decreased only slightly or not at all 
with repeated injections of Ro 2-3248. (This work 
was supported by grant H-487(C2) from the 
National Heart Institute.) 


Effect of DL-amphetamine (Benzedrine sulfate, S. 
K. F. Labs.) on voluntary choice of ethanol by 
albino rats. WitL1AM T. Moore,* Bernice M. 
Moore,* Joe B. Nasu* anp G. A. EMERSON. 
Univ. of Texas Med. Branch, Galveston. 

Seven of 18 rats, treated subcutaneously with 
4.0 mg/kg/day of amphetamine sulfate for 2 non- 
consecutive 7-day periods during different times 
within 35 days, and 0.9% NaCl subcutaneously for 
14 days during the remainder of this period, 
showed a decreased intake of 5% V/V alcohol 
solution during both courses of amphetamine. An 
additional 9 rats showed a decrease during either 
the Ist or 2d course of amphetamine. Decreases 
were most marked in rats with an initially low 
preference for alcohol. Difficulties in extrapolating 
these results to man are noted. 


Observations of cardiac rhythm during ethyl chlo- 
ride anesthesia in the dog. Lucien E. Morris, 
Bruno Harp ANpD JosepH M. Wuire, JR. (intro- 
duced by Stuart C. CuLuen). Div. of Anes- 
thesiology, State Univ. of Iowa College of Medi- 
cine, Iowa City. 

Electrocardiographic observations were made on 
dogs during both induction and maintenance of 
anesthesia with ethyl chloride. Cardiac irregu- 
larities of nearly all types occurred including ven- 
tricular stand-still which followed either relative 
or frank overdosage. Sensatization of the myo- 
cardium by ethyl chloride to subsequent adminis- 
tration of epinephrine was shown. Test injections 
of epinephrine according to a standard technic 
(Meek, HatHaway AND OrtH. J. Pharmacol. & 
Exper. Therap. 61: 240, 1937) usually produced 
ventricular tachycardia. In some instances, how- 
ever, marked slowing, blocks, and asystole were 
also observed. 


Effect of diphenylhydantoin sodium (Dilantin) on 
digitalis arrhythmias. Los Mosry, Myra D. 
TYLER AND Rosert O. Baver (introduced by 
Georce L. Matson). Dept. of Pharmacology, 
Boston Univ. School of Medicine, Boston, and 
Cushing Veterans Hosp., Framingham, Mass. 
The effectiveness of Dilantin abolishing ectopic 

ventricular activity in dogs with acute myocardial 

infarction was demonstrated in 1950 by Harris. 

The present study was undertaken to determine 

whether similar arrhythmias produced by exces- 

sive doses of ouabain could be alleviated by Di- 

lantin. To 10 adult mongrel dogs ouabain, 0.07- 

0.09 mg/kg., was administered intravenously. 

Ventricular arrhythmias, ranging from numerous 

multifocal ectopic beats to ventricular tachycardia 
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were produced in all dogs. (Such arrhythmias 
have been found to persist more than 6 hours if no 
treatment is employed.) Dilantin 5 mg/kg/min. 
(total dose of 10-30 mg/kg.) was then infused. 
Electrocardiograms were taken before ouabain, 
after arrhythmias had developed, during the 
Dilantin infusion and at 5-minute intervals there- 
after as indicated. Sinus rhythm was reestablished 
during the infusion of Dilantin in every instance. 
In 7 of the animals ventricular arrhythmias re- 
curred. Duration of response to Dilantin (30 
minutes-3 hours) was demonstrated by return of 
ventricular arrhythmias. Nystagmus and tremor 
were observed in 2 animals following administra- 
tion of Dilantin. Dilantin 0.6 gm/day in divided 
doses was administered to 4 patients manifesting 
ventricular ectopic activity as a result either of 
digitalis toxicity or cardiac disease. In every pa- 
tient ectopic activity was reduced or disappeared. 
When subjective symptoms of the ectopic beats 
had been noted, those were alleviated. 


Clinical diuretic studies on 3 new mercurial com- 
pounds. JoHN H. Moyer anp Carrou. A. 
HAnpDLeEyY. Depts. of Medicine and Pharmacology, 
Baylor Univ. College of Medicine, Houston, Tez. 
Three new compounds, 3-chloromercuri-2-meth- 

oxypropylurea (1347Ex), 3-carboxymethylmercap- 
tomercuri-2-methoxypropylurea (1353Ex), and 
3 - (a - carboxyethylmercaptomercuri) - 2 - meth- 
oxypropylurea (1431Ex), have been found to have 
3-4 times the diuretic potency of meralluride when 
administered to dogs and the drugs are compared 
according to mercury content. Therefore, clinical 
evaluation was undertaken on 107 moderately 
severe to severe cardiac patients, using dosages 
equivalent to 10, 20, and 40 mg. Hg intramuscu- 
larly twice a week for 2-3 months. Ali of these 
patients were previously maintained on Mercu- 
hydrin equivalent to 80 mg. Hg content twice a 
week. Sixty-one received 1353Ex, 24 received 
1431Ex and 22 received 1347Ex. The only un- 
toward reactions were diarrhea in 1 patient receiv- 
ing 1353Ex and pain on injection in 2 receiving 
1431Ex and 1 receiving 1347Ex. Clinically, the 3 
drugs appeared to be about equally effective. Dos- 
ages equivalent to 10 mg. Hg i.m. were too small 
and about 25% of the patients developed failure. 
However, on dosages equivalent to 40 mg. Hg all 
patients were well maintained. An occasional 
patient who was maintained on 40 mg. would de- 
velop failure if only receiving 20 mg. Electrolyte 
studies carried out on 53 additional patients re- 
vealed that all of the new compounds were superior 
to Mercuhydrin in promoting sodium and water 
excretion. Of the newer compounds 1347Ex ap- 
peared to be superior in this respect. ; 


Oxygen uptake and ATPase activity of the heart 
and arterial tissue. RutH MusserR,* JOHNSON 
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Line* AND JoHN C. Krantz, Jr. Dept. of Phar- 
macology, School of Medicine, Univ. of Maryland, 
Baitimore. 

The oxygen uptake and ATPase activity of heart 
muscle and aorta have been studied in the rat with 
respect to the vasodilators of the nitrate and 
nitrite series. It was shown that the oxygen uptake 
of rats’ aorta was depressed by sodium nitrite in 
therapeutic concentrations but that the oxygen 
uptake of the heart was not affected by the same 
concentration of sodium nitrite. Glyceryl] tri- 
nitrate affected both oxygen uptake and ATPase 
of rats’ aorta in therapeutic concentrations. 
Neither of these 2 facets of the energy-producing 
system of the heart was affected by the glyceryl 
trinitrate. These experiments indicate that vaso- 
dilators of this series exhibit. specificity for the 
energy-producing systems of the blood vessels. 


Drug effects on the metabolism of Endamoeba 
histolytica. Mitsuru NaKAMURA* AND Hani_- 
TON H. ANDERSON. Div. of Pharmacology and 
Experimental Therapeutics, Univ. of California, 
San Francisco. 

Cultures of E. histolytica in association with a 
‘streptobacillus’ grown in liver-proteose-peptone 
medium were utilized to study the inhibitory 
effects of representative amebacides. Penicillin 
was added to inhibit the associated bacterium 
prior to experiment and the cultures were sea'ed 
to prevent oxidation. Amebas from several 
cultures were pooled, washed and centrifuged. Ap- 
proximately 1 million amebas were placed in ea h 
Warburg vessel with 1 ml. of 0.01 m sodium bi- 
carbonate, 10 mg. penicillin G, 5 mg. strepto- 
mycin, 5 mg. cysteine, and 10 mg. glucose. Flasks 
were cleared of air by use of 5% COs: plus 95% N. 
During experiment, measurements of gas produc- 
tion, as acid or CO, were made every 10 minutes 
over 70 minutes. Test drugs were added 60 minutes 
beforehand. Emetine hydrochloride, 1/20,000 dilu- 
tion, caused 50% inhibition of total metabolism of 
the ameba. Fumagillin, at 1/20,000, caused com- 
plete inhibition of metabolic activity. Terramycin 
(generously supplied by the producers), at 1/20,- 
000, did not inhibit, and at 1/5,000 caused only 
slight inhibition. Control cultures of the associ- 
ated bacterium, exposed to test drugs, and of the 
ameba untreated, were made simultaneously. The 
method, to be reported in detail elsewhere, pro- 
vides a more precise technic for study of the 
metabolism of E. histolytica than others now 
available. (Supported in part by the National 
Institutes of Health, Bethesda, Md.) 


Hemodynamic effects of lidocaine solutions. MARK 
NAKAUCHI AND ALEXANDER G. KarczMar (intro- 
duced by Epwarp B. Tuony). Depts. of Oral 
Surgery and Pharmacology, Georgetown Univ. 
Med. and Dental School, Washington, D.C. 
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These experiments were carried out in dogs 
anesthetised with Nembutal or paraldehyde. Two 
problems were studied: /) whether lidocaine when 
compared with cocaine and procaine potentiates 
the pressor effects of epinephrine; 2) what are the 
amounts and concentrations of epinephrine in 
lidocaine and procaine solutions sufficient to pro- 
duce pressor effects upon intravenous and oral 
submucosal injection. Cocaine consistently, pro- 
caine in 60% of cases and lidocaine (up to 10 
mg/kg., i.v.) does not potentiate pressor effects of 
epinephrine. Intravenous administration of pro- 
caine and lidocaine alone produces only vasode- 
pressor responses. Intravenous injections of epi- 
nephrine-containing procaine or lidocaine (2%) 
solutions may cause rise in mean arterial blood 
pressure, minimal effective dose (MED), 0.03 cc. 
with 1:100,000 epinephrine in both cases, producing 
3.1 mm. Hg rise. Even 1 cc. with 1:50,000 epi- 
nephrine produced only a 16-mm. Hg rise. In case 
of submucosal injections in 11 oral regions most 
pronounced pressor effects were obtained from 
anterior palatine region, 0.25 cc. of 2% lidocaine 
with 1:100,000 epinephrine (MED) causing a 
3-mm. Hg rise; 2 cc. with 1:50,000 epinephrine 
caused a 16-mm. Hg rise. Massage caused pressor 
effects only in posterior palatine region (1 hour 
after injection). It is concluded that 1) lidocaine 
has little or no sympathomimetic properties; 2) 
pressor effects of procaine and lidocaine solutions 
containing epinephrine are caused by, and are 
proportional to, their epinephrine content; 3) 
lidocaine solutions containing epinephrine are not 
likely to produce pressor effects in amounts used 
in dental practice. 


Effect of anosmia on voluntary choice of dilute 
ethanol by albino rats. Jop B. Nasu,* WILLIAM 
T. Moorsz,* Bernice M. Moore* anp G. A. 
Emerson. Univ. of Texas Med. Branch, Gal- 
veston. 

Technics of quantifying preference for alcohol 
in rats (RICHTER AND CAMPBELL. Science 91: 507, 
1940; Marpvonss et al. Arch. Biochem. 9: 401, 1946; 
WiuuiaMs et al. Texas Repts. Biol. & Med. 8: 238, 
1950) are based, at least in part, on normal func- 
tioning of the chemical senses. Richter (loc. cit.) 
notes ‘taste thresholds,’ and further that study is 
in progress on effects of ablation of the olfactory 
lobes on these ‘overlong periods of time’; while 
maximum life expectancy of rats may be a maxi- 
mum of 4 years, we have thus far noted no reports 
of such studies. Ablation of the olfactory lobes of 
the c.n.s. in rats causes decreased intake of alcohol 
in rats with initially high preference for alcohol, 
and an increased intake in those with a low prefer- 
ence; but in neither case do the postoperative 
preferences approach the theoretical 50%. Similar 
results follow repeated irrigation of the nostrils 
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with 2% ZnSQ,. If K tellurite is repeatedly given 
i.m. in doses causing marked respiratory excretion 
of dimethyl telluride, which might fatigue ol- 
factory endings, rats with both high and low prefer- 
ence for alcohol greatly decrease their alcohol 
intake. Subsequently, oral treatment with methi- 
onine or betaine bases causes a further decrease 
during the recovery period of increased preference 
for alcohol. 


Effect of liver on blood levels of 17-hydroxycortico- 
steroids in the dog. Don H. NELSON AND Boyp 
Harpine (introduced by Leo T. Samus ts). 
Dept. of Biochemistry. Univ. of Utah College of 
Medicine, Salt Lake City. 

Previous work has demonstrated the rapid dis- 
appearance from the blood stream of free cortisone 
injected intravenously. This study was initiated 
to determine what tissues were chiefly responsible 
for this removal. The levels of 17-hydroxy- 
corticoids in the blood were determined by the 
method of Nelson and Samuels. The injection of 
5-25 mg. of free cortisone intravenously into dogs 
weighing 9-18 kg. gave maximum blood levels of 
50-200 y 17-hydroxycorticosteroids/100 ml. blood. 
These levels fell rapidly after completion of the 
injection, and were almost back to normal within 
60 minutes. Arterial and hepatic venous blood 
samples drawn simultaneously showed marked 
differences across this organ. There was no signifi- 
cant difference between simultaneous arterial and 
renal venous values or between other arterial and 
venous samples taken across other tissues. It ap- 
pears that the liver plays a major role in the me- 
tabolism of the adrenal steroids. 


Effect of an adrenergic blocking compound (Regi- 
tine) on the course of alloxan diabetes. JoHNn 
NicHouts* AND J. MAXweELu LitrLe. Dept. of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Win- 
ston-Salem, N.C. 

Following the report of Trapold et al. (J. Phar- 
macol. & Exper. Therap. 100: 119, 1950) that oral 
or intravenous administration of the adrenergic 
blocking compound (Regitine) to dogs resulted in 
hypoglycemia and prevented the hyprglycemic 
response to injected epinephrine, the effect of this 
drug on the course of alloxan diabetes was studied. 
The oral or intravenous administration of Regitine 
to dogs, in doses in excess of those used by Trapold 
et al., resulted in a slight decrease in blood sugar 
concentration with no observable symptoms. The 
dogs were then given alloxan intravenously. The 
initial hyperglycemia was observed to be of the 
same magnitude as in control dogs receiving al- 
loxan alone. This was followed by a transitory 
hypoglycemia of the same magnitude as seen in 
control dogs, and the final diabetic blood sugar 
concentration was of the same order of magnitude 
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in the experimental and control groups. Further 
administration of Regitine to the diabetic dogs 
did not affect the blood sugar concentration. It is 
concluded that a discharge of epinephrine is not 
responsible for the initial hyperglycemia, as some 
investigators suggest, and that epinephrine dis- 
charge makes little or no contribution to the 
diabetic blood sugar concentration. This investi- 
gation was supported in part by research grants 
from the National Institutes of Health, Public 
Health Service and Ciba Pharmaceutical Prod- 
ucts, Inc. 


Unusual effects of autonomic drugs on blockade of 
epinephrine and histamine responses in uterine 
strips from progesterone-treated cats. RIcHARD 
E. Nitsson, Atvin C. McCuistion, ABDULLAH 
A. AsapI, KayE H. KiLnBurN AaNnp EpwIn E. 
DANIEL (introduced by Stewart C. Harvey). 
Dept. of Pharmacology, Univ. of Utah College of 
Medicine, Salt Lake City. 

As a result of the unexpected findings that his- 
tamine and epinephrine potentiated diphen- 
hydramine blockade by histamine and that 
histamine potentiated 688A (N-benzyl-N-phenox- 
yisopropy]-8-chloroethylamine) blockade of epi- 
nephrine (KILBURN et al. Federation Proc. 11: 1952), 
other autonomic drugs were studied in an attempt 
to elucidate the nature of these uterine effects. N- 
isopropyl-nor-epinephrine was studied because it 
causes very little uterine excitatory response and 
is an even more potent inhibitor of spontaneous 
uterine activity and responsiveness to contraction- 
producing agents than epinephrine and histamine. 
It potentiated the blockade of both epinephrine 
and histamine and alone acted to inhibit responses 
to histamine. Its antihistaminic action was ad- 
ditive with that of diphenhydramine but was po- 
tentiated by histamine. Methacholine, which has 
an excitatory rather than inhibitory effect on 
spontaneous activity and responsiveness to con- 
traction-producing agents, was also studied. In 
contrast to N -isopropyl-nor-epinephrine, epineph- 
rine and histamine, it protected against the block- 
ade of both epinephrine and hisatmine, although 
it had no effect by itself. It would appear likely 
that the action of these drugs is not on the re- 
ceptor systems responsible for the excitant actions 
of epinephrine and histamine, but on a system 
similar to, or the same as, a system controlling 
spontaneous activity and responsiveness to con- 
traction-producing agents in the uterus. Thus, 
sympathomimetics and histamine may act to in- 
crease and methacholine may act to decrease 
permeability of the muscle cell to cations (see 
DanlikE.L. Federation Proc. 11: 1952). 


Modification by previous trauma and temperature 
of tolerance to tumbling shock in rats. WILLIAM 
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C. Nortn* anp J. A. We.xs. Dept. of Pharma- 
cology, Northwestern Univ. Med. School, Chicago, 
Ill. 

It has been reported that rats subjected to previ- 
ous trauma become resistant to an otherwise 
surely fatal amount of tumbling by the method of 
Noble and Collip. In our studies a significant 
degree of protection from normally fatal trauma 
(700 turns) was provided by tumbling rats at 400 
turns 24 hours previously. This protection was 
complete if the pretrauma was given 48 hours be- 
fore, and absent if given 0.5, 3, or 6 hours prior to 
testing. Another experiment demonstrated that 
the amount of preliminary trauma was of im- 
portance; 100 and 200 turns 24 hours before tum- 
bling did not confer tolerance to 700 turns, whereas 
300 and 400 turns did. Tolerance thus acquired 
appears to persist over a period of at least 6 
months. Variation in susceptibility to other types 
of shock with temperature change has been re- 
ported. In our studies significant protection can 
be conferred by heating rats at 40°C. for 4 hours 
prior to tumbling, although this resistance is not 
apparent 24 and 48 hours after heating. The 
mortality of rats subjected to a temperature of 
40°C. for 4 hours immediately after tumbling is 
significantly, greater than that of unheated con- 
trols. Placing rats in a refrigerator at 4°C. for 4 
hours before, or 4 hours after tumbling did not 
alter their mortality. Adrenalectomized animals 
are more susceptible than normal rats to this type 
of trauma, but prolonged administration of cor- 
tisone or ACTH to intact rats failed to affect 
their susceptibility to tumbling. 


Renal excretion of radioactive digitoxin in human 
subjects with cardiac failure. G. T. Oxita,* F. 
E. Ketsety, P. J. Tatso, L. B. Smitu anp E. M. 
K. Geiiine. Depts. of Pharmacology and Medi- 
cine, Univ. of Chicago, Chicago, Ill. 

Highly purified radioactive digitoxin produced 
by biosynthesis was studied in 3 patients with 
cardiac failure. The drug, randomly labeled with 
isotopic carbon 14, was found to have a specific 
activity of 0.43 we/mg. Collection of daily 24-hour 
urine specimens was made after the single intra- 
venous administration of the radioactive gly- 
coside in doses varying between 0.5 and 1.5 mg. 
Contrary to the findings of previous investigators, 
our data indicate that the major route of excretion 
of digitoxin in human beings is through the kid- 
neys and not via the liver and gastrointestinal tract 
as previously thought. We found that 60-80% of 
the drug is eliminated through the kidneys either 
as unchanged digitoxin or its metabolites. Only 
6-10% of the drug was excreted as unchanged 
digitoxin, while 52-72% was either chloroform or 
water-soluble metabolites. The more striking fact 
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was the long persistence of the drug in the body. 
Depending upon the dose, unchanged digitoxin 
was detected in the urine for 23-50 days, while the 
metabolites were excreted 31-85 days. The larger 
the dose the longer the drug remained in the body. 
There is a very rapid initial excretion of the radio- 
active compounds during the first 24 hours, with 
a marked decrease and leveling off of the excretion 
curve during subsequent days. Blood studies show 
that 1 hour after administration of the drug 10% 
of the radioactivity still remains in the vascular 
system. 


Antagonistic action to the cardioaccelerator effect 
of ephedrine, synephrine, isuprel, tuamine and 
oenethyl. P. OurIsson* AND O. KrayeEr. Dept. 
of Pharmacology, Harvard Med. School, Boston, 
Mass. 

Dose response curves of the cardioaccelerator 
effect of ephedrine were obtained in the heart-lung 
preparation of the dog (HLP). Maximal accelera- 
tion was caused by a total dose of 2-3 mg. or a con- 
centration of 1:500,000-1:300,000 of ephedrine, 
taking the total tissue volume of the HLP (blood, 
heart and lungs) to be approximately 1 liter. Using. 
the method of Krayer (J. Pharmacol. & Exper. 
Therap. 98: 427, 1950) inhibition of acceleraation 
by veratramine was studied quantitatively. In the 
presence of 3 mg. of ephedrine complete dose re- 
sponse curves of antiaccelerator activity were ob- 
tained with veratramine. The dose causing 50% 
inhibition under these conditions was found to 
vary between 0.26 and 0.33 mg. (average, 0.3 mg.) 
in 5 experiments. Atropine did not prevent or 
abolish the inhibitory action of ephedrine. The 
cardioaccelerator action of the aromatic amines 
synephrine and isuprel and of the aliphatic amines 
tuamine (2-amino-heptane and oenethy] (2-methyl 
amino-heptane) was antagonized by veratramine 
in qualitatively the same way. 


Influence of anesthesia on the hypotensive and 
bradycardic action of veratrum. CHARLES A. 
Papacostas,* Ciirton F. Mountain,* GEORGE 
L. Matson AND Rosert O. Bavusr.* Dept. of 
Pharmacology, Boston Univ. School of Medicine, 
Boston, Mass. 

Adult dogs (3 male and 3 female) were trained 
to lie quietly on their backs for direct measure- 
ment of femoral arterial pressure and heart rate 
with the Sanborn electromanometer. After basal 
pressure was achieved, the animal was infused for 
10 minutes by vein with Veriloid in doses of 3, 1, 
and 1} times the standard 30% mean arterial pres- 
sure fall dose (Matson et al. J. Pharmacol. & Ex- 
per. Therap. 103: 74, 1951). The dogs received each 
test dose 3 times both in the unanesthetized (U) 
and pentobarbitalized (A) state. (1 dose/week.) 
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N Bs I 8-3 i & 
MAP 121 109 135 116 122 114 
SE/me 1.1 3.1 4.0 3.4 2.6 3.4 
M% Fall 17 12 2 21 33 = 27 
SE/me 3.3 2.5 3.2 2.4 2.6 2.5 
MHR 78 123 84 128 78 135 
SE/me 3.7 5.7 3.4 6.9 3.4 7.3 
MFB 8 13 144 18 18 2 
SE/me 2.3 3.8 3.5 5.0 4.0 5.9 





The table presents number of observations (N), 
mean arterial pressure (MAP); mean percentage 
fall in blood pressure (M% Fall), mean heart 
rate (MHR), absolute mean fall in heart rate in 
beats/minute (MFB), and the standard error of 
the mean values (SE/me). Analysis of variance 
shows highly significant greater Veriloid hypo- 
tension in the unanesthetized state (P < 0.001). 
However, Veriloid bradycardia was greater in the 
anesthetized than in the unanesthetized state. 
This difference was not highly significant (P = 
0.025). 


Hepatic and renal copper content in experimental 
diabetes. Epwarp PrEpreERO, JR.* ANpD F. L. 
Koze.ka. Dept. of Pharmacology and Toxicology, 
Univ. of Wisconsin Med. School, Madison. 
Previous studies in this laboratory have shown 

that there occurs in diabetes mellitus a marked 

diminution in the hepatic levels of copper. The 
present study deals with the effect of experi- 
mentally induced diabetes on the renal and he- 
patic copper content in several species of labora- 
tory animals. Experimental diabetes induced by 
alloxan, dehydroascorbic acid, or pancreatecto- 
mies markedly diminished both the renal and he- 
patic copper levels. Hypoglycemia induced by the 
administration of phlorhizin to rats produced a 
marked decrease of the hepatic copper levels with- 
out significantly altering the renal levels of cop- 
per. On the other hand, in hypoglycemias induced 
in rats by poisoning liver cells with hydrazine or 
by the administration of excessive amounts of 
protamine zinc insulin, there was observed 2 
marked decrease of both renal and hepatic copper 
levels. Experimental ketogenic acidosis was found 
to have no effect on the renal and hepatic copper 
content in the rat except in the ketosis produced 
by starvation. Rats fasted for 1 week were found 
to have low renal and hepatic copper levels appar- 
ently due to the restricted intake of the metal. 


Response of patients with myasthenia gravis to 
tubocurarine and decamethonium. E. W. PEtI- 
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KAN,* J. E. TerHer* anno K. R. Unna. Dept. of 

Pharmacology, Univ. of Illinois College of Medi- 

cine, Chicago, and Dept. of Medicine, Indiana 

Univ. Med. Center, Indianapolis. 

The thresholds of 11 patients with myasthenia 
gravis to the paralyzing effects of both tubo- 
curarine and decamethonium bromide were deter- 
mined and compared to the thresholds previously 
determined in normal unanesthetized volunteers 
(K. R. Unna etal. J. Pharmacol. & Exper. Therap. 
98: 318, 1950). Neostigmine therapy was with- 
drawn and the unanesthetized patients were 
tested on consecutive days. Aliquots of equi- 
potent doses of the drugs (the GD95) were in- 
jected serially intravenously until objective evi- 
dence of paralysis was obtained. These minimal 
effective doses (in ug/kg.) were expressed as per- 
centage of the appropriate GD95 (tubocurarine, 
134 uwg/kg.; decamethonium, 32 ug/kg.). Paralytic 
effects of both drugs affected most strongly those 
muscle groups involved in the disease. Threshold 
doses of tubocurarine in the patients averaged 
2.98 + 2.5% of the GD95 of tubocurarine; thresh- 
old doses of decamethonium in patients averaged 
18.1 + 7.2% of the GD95 of decamethonium. In 
normal subjects, threshold doses of both drugs 
were between 50 and 60% of the appropriate GD95. 
Thus, patients with myasthenia gravis were less 
resistant than normal subjects to decamethonium 
and to tubocurarine. However, the sensitivity of 
the patients to tubocurarine was enhanced to a 
significantly greater degree than their sensitivity 
to decamethonium. Unlike tubocurarine, deca- 
methonium had a transient anti-myasthenic effect 
before signs of paralysis appeared. The observa- 
tions on myasthenic patients further stress the 
differences in mode of action of tubocurarine and 
decamethonium and emphasize the similarity be- 
tween the disease and the action of tubocurarine. 


Quantitative determination of gamma hexachlor- 
cyclohexane in animal tissue. S. ANDERSON 
Preopies. School of Veterinary Medicine, Univ. 
of California, Davis. 

The widespread use of gamma hexachlorcyclo- 
hexane (I) as an insecticide has resulted in many 
cases of poisoning in pets and domestic animals, 
and has been unjustly blamed in many more. 
There is a great need, therefore, for a method of 
analysis of tissues for I which is both specific and 
sensitive. The methods available in the literature 
proved inadequate due to the low concentration 
of I and presence of interfering substances. The 
following procedure was developed to meet this 
need and has proven satisfactory in our hands. 
Twenty gm. of minced tissue are refluxed 20 min- 
utes with 20 gm. of potassium hydroxide and 80 
ml. of aldehyde-free alcohol. This procedure 
results in the saponification of the fats and the 


FEDERATION PROCEEDINGS 


Volume 11 


conversion of I to 1,2,4 trichlorobenzene. Twenty- 
five ml. of water is added and the digest trans- 
ferred to a steam distillation apparatus. Collect 
70 ml. of distillate and transfer it to a separatory 
funnel containing 10 ml. of Skellsolve B and shake 
for 2 minutes. Dry the Skellsolve layer with 
anhydrous sodium sulfate and read in a Beckman 
Model DU Spectrophotometer at both 284 and 
287 mu. The difference between the 2 readings is 
proportional to the concentration of trichloro- 
benzene in the sample and is independent of the 
background due to interfering substances. The 
actual values are obtained from a calibration 
curve derived from the analyses of known amounts 
of I. The method is quantitative on concentra- 
tions of 5 ppm. and qualitative to 1 ppm. 


Mechanism of inhibition of oxygen and PAH up- 
take of renal slices by a cyanine dye. LAwRENcE 
PeTerRs AND Mary L. WorHRMANN.* Dept. of 
Pharmacology, School of Medicine, Western Re- 
serve Univ., Cleveland, Ohio. 

The cyanine dye 1’ - ethyl - 3,6 - dimethyl - 2 - 
phenyl-4-pyrimido-2’-cyanine chloride (#863) in- 
hibited the uptake of oxygen and of p-aminohip- 
purate (PAH) by slices of rabbit kidney cortex, 
measured at 25°C. by the method of Cross and 
Taggart (Am. J. Physiol. 161: 181, 1950). The in- 
hibition was readily demonstrable when the initial 
concentration of dye in the suspending medium 
was 1 X 10° to 1 X 10‘ molar. Marked adsorp- 
tion of the dye by the slices occurred during the 
experimental period. The dye inhibited the respi- 
ration of a homogenate of rabbit kidney cortex at 
25°C., this inhibition being unaffected by added 
DPN. The respiration of such an homogenate at 
37.5°C. in the presence of lactate and added co- 
factors also was inhibited by the cyanine. The 
latter inhibition was reduced considerably in the 
presence of cresyl blue. The antagonism between 
cresyl blue and cyanine dye occurred also in 
manometric experiments with a mitochondrial 
preparation of rat liver in which succinate was the 
substrate. Further studies regarding the mecha- 
nisms of the cyanine-induced inhibition are in 
progress. 


Physiologic and biochemic changes during xenon 
anesthesia. C. B. Pirrinarer,* 8S. C. CuLuen, 
R. M. FEATHERSTONE AND E. G. Gross. Div. of 
Anesthesiology, Dept. of Surgery and Dept. of 
Pharmacology, College of Medicine, State Univ. 
of Iowa, Iowa City. 

Studies will be reported on the influence of 
xenon and the technique by which it is employed 
to produce anesthesia in human beings on several 
normal physiologic and biochemic functions, in- 
cluding changes in blood cell counts, oxygen and 
carbon dioxide tensions, hepatic and renal func- 
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tions, blood glucose levels, arterial tension, and 
electrocardiograph. 


Enzyme system involved in the oxidation of car- 
bon-21 in steroids. Joun E. PLacerR* anp LEo 
T. SaMuELs. Dept. of Biochemistry, College of 
Medicine, Univ. of Utah, Salt Lake City. 

One gm. of beef adrenal homogenate was incu- 
bated for 3 hours at 37°C. in 20 ml. of a Krebs 
Ringer bicarbonate-beef serum buffer 1:1, pH 7.4 
with 2 um of progesterone. The samples were ex- 
tracted with ether-chloroform (4:1) and separated 
on the Zaffaroni paper chromatogram using the 
benzene formamide system. Known samples of 
adrenal steroids were run alongside the extracts; 
the final position of the steroids was located on 
these control strips and the steroid was eluted 
from the equivalent areas of the experimental 
strips. This material was estimated by analyzing 
for formaldehyde after periodic acid oxidation. 
The conversion of progesterone to adrenal steroids 
was poor without added co-factors. The addition 
of DPN alone had no apparent effect on this con- 
version but ATP produced marked increases in 
the amount of formaldehydrogenic substances in 
the areas of desoxycorticosterone, corticosterone- 
Compound 8S, and Compound F. Since -desoxy- 
corticosterone was among the substances pro- 
duced in increased quantity, it appears that ATP 
activates the oxidation of the 21-methyl group of 
progesterone to the primary alcohol typical of the 
adrenal cortical hormones. Fractionation of the 
enzyme systems involved is now in progress. 


Detoxification of mercurial diuretics by polyhy- 
droxy thiols. A. J. PhumMER, WILLIAM REITZE* 
AND F. F. YonKMAN. Research Labs., Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 

An extensive series of organic mercurials which 
were combined with various thiols has been pre- 
pared by Werner (WERNER AND Scuouz. Abstracts 
XIIth International Congress of Pure and Applied 
Chemistry. 341, 1951). These have been subjected 
to studies of 1) cardiac toxicity upon injection 
into the left jugular vein of the dog anesthetized 
with Nembutal, 2) influence on rhythmic activity 
of isolated rabbit ileum (Farah) and 8) acute renal 
effects 24 hours after intravenous administration 
of graded amounts (10-40 mg/kg.) in the rat. 
Diuretic potency was assayed by observing the 
increase in urine output after the intravenous 
administration of the substance to a dog anesthe- 
tized with Nembutal and perfused intravenously 
at a constant rate with physiological sodium chlo- 
ride. The purpose of the study was to reduce sig- 
nificantly, if possible, both the cardiac and renal 
toxicities while retaining a diuretic action. Thio- 
sorbitol coupled to the mercurial was found to be 
an effective agent for definitely lowering the acute 
cardiac toxicity of several organic mercury com- 
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pounds. This action was frequently, but not uni- 
formly, associated with a decrease in the acute 
renal toxicity of the compound. In a series of 
mercurated allyl polyols, a compound in which 
mercurated allyl mannitol was combined with 
thiosorbitol produced no deleterious cardiac 
effect, possessed low renal toxicity and exhibited 
good diuretic potency. 


Isolation of an epoxide metabolite from fat tissue 
of dogs fed heptachlor. Jack L. RaADOMSKI AND 
BERNARD Davipow (introduced by A. J. Lex- 
MAN). Div. of Pharmacology, Food and Drug Ad- 
ministration Federal Security Agency, Washing- 
ton, D.C. 

While investigating the tissue storage of hepta- 
chlor (1,4,5,6,7,8,8-heptachloro 3a,4,7,7a-tetra- 
hydro 4,7-methanoindine), a new insecticide, it 
was found that the fat of dogs contained a meta- 
bolically altered derivative of heptachlor. The 
presence of a ‘detoxified’ product in fatty tissue 
of mammals has not previously been reported. 
Preliminary concentration was effected by the 
countercurrent distribution technique of Craig 
using hexane and 95% methanol as the immiscible 
solvent pair. The middle fractions (distribution 
coefficient hexane/methanol = 1.35) of a 9-tube 
distribution were combined and put through a 
22-tube distribution. The metabolite was followed 
by a chemical method reported elsewhere. Frac- 
tions 7-13 of the second distribution containing 
the metabolite were combined and put through 
an alumina column. After washing with hexane 
the metabolite was eluted with hexane containing 
10% benzene. White needle-like crystals were ob- 
tained after recrystallization from methanol and 
water. Elemental analysis indicated the following 
empirical formula: CyH;Cl,O. Infrared analysis 
showed the absence of hydroxyl groups and both 
infrared and the 2,4 dinitrophenyl hydrazine test 
showed the absence of carbonyl oxygen. The only 
compound which could have resulted from the 
oxidation of heptachlor and fit the above condi- 
tions is heptachlor epoxide. This identification 
was confirmed by the formation of the chloro- 
hydrin by refluxing with 15% HCl in absolute 
methanol. This appears to be the first demonstra- 
tion of the occurrence of epoxidation in animal 
tissue. 


Toxicity of ANTU for the rat and its lack of de- 
pendence upon body weight. Davip P. Ratu aNnp 
WiuuraM C. Nort (introduced by C. A. Drac- 
sTEeDT). Northwestern Univ. Med. School, Chi- 
cago, Iil. 

It has been reported that the toxicity of alpha 
naphthyl thiourea in wild Norway rats increases 
with the age and weight of the animals. (Proc. Soc. 
Exper. Biol. & Med. 62: 22, 1946). For example, 
the LD, is 58.0 mg/kg. for suckling rats under 
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50 gm. in weight, while it is 6.2 mg/kg. for adult 
450-gm. rats. This was interpreted as evidence 
that the sensitivity of rats to the lethal action of 
ANTU varies with age: the younger rats are more 
tolerant, the old rats more susceptible. If these 
data are recalculated so that the dose is expressed 
as mg. of ANTU/rat the Lp is 2.6 + 0.4 mg/ani- 
mal for 8 weight ranges from less than 50-450 gm. 
with 22-82 rats in each group. This suggests that 
the use of the correction for body weight in ex- 
pressing the toxicity of this drug is inappropriate. 
It seemed of interest, therefore, to determine 
whether such a relationship also held for labora- 
tory albino rats. The Lbs» for such rats weighing 
100-500 gm. has been found to be approximately 
1.0 mg/animal. If expressed on a mg/kg. basis, 
the LD; varies with the weight of the animals, 
decreasing with heavier rats. It is concluded that 
the toxicity of ANTU for rats is properly ex- 
pressed as a total dose of the drug/animal, and 
that a linear correction for body weight (mg/kg.) 
is falacious. 


Tensilon-reversible curare agents. Lowe. O. 
RaNvDALL. Pharmacology Dept., Hoffman-La 
Roche, Inc., Nutley, N. J. 

Auulugs of decamethonium containing nitro- 
benzyl radicals in place of methyl groups on the 
nitrogen atoms were found to resemble p-tubo- 


curarine in being Tensilon-reversible. Maximal 
potency in cats was reached in compound Ro 2- 


4501, N,N’-nonamethylenebis|dimethyl (p-nitro- 
benzyl) ammonium bromide] dihydrate. It had 
about the same activity as p-tubocurarine in the 
cat, but was less active in the mouse, rabbit, 
monkey and pigeon. It was less active on sympa- 
thetic ganglia and blood pressure but equally 
active on the vagus endings. Likewise, the nitro- 
benzyl analog of Mytolon chloride was Tensilon- 
reversible. This compound, Ro 2-4395, N,N’- 
(2,5- dihydro- 2,5- dioxo- 1,4-phenylene)bis 
[(3- amino-propy]) (p-nitrobenzyl) - diethylammo- 
nium chloride] dihydrate, was more active than 
p-tubo-curarine in the cat and rabbit, equally 
active in the mouse and pigeon and less active in 
the monkey. It had lower ganglionic blocking ac- 
tion and blood pressure effects, but equal vagal 
blocking action than p-tubocurarine. Analogs of 
succinylcholine, dipropamine and similar agents 
which contain the nitrobenzyl radical instead of 
alkyl groups on the nitrogen atoms were Tensilon- 
reversible. The most active compound, Ro 2-4658, 
v,y'-(p-phenylenedioxy) bis [diethyl(p-nitroben- 
zyl)propylammonium bromide] dihydrate, was 
stronger than p-tubocurarine in the cat, mouse 
and rabbit, equal in the pigeon but weaker in the 
monkey. The ganglionic blocking action and blood 
pressure effects were weaker than those of p-tubo- 
curarine, but the vagal blocking action was 
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stronger. The nitrobenzyl group when substituted 
for alkyl groups on the nitrogen atoms of bis- 
quaternary ammonium compounds appears to 
have the property of converting Tensilon-irre- 
versible agents of the decamethonium type to the 
Tensilon-reversible agents of the p-tubocurarine 
type. 


Urinary ammonia output in the rat as affected by 
the optically active forms of certain amino 
acids. Ropert C. Ratusun* anv F. E. Suipe- 
MAN. Dept. of Pharmacology, Univ. of Michigan, 
Ann Arbor. 

Hydrated, acidotic and normal, adult, albino 
rats were anesthetized with pentobarbital. Their 
bladders were cannulated and their jugular veins 
exposed for injection. Urine was collected at 15- 
minute intervals for at least 3 successive periods, 
the bladder being washed at least 3 times at the 
end of each collection period. An amino acid was 
then administered, either intravenously or orally, 
and followed by 3 successive urine collection pe- 
riods. After suitable dilution of the urine speci- 
mens, ammonia was determined on an aliquot by 
the Conway microdiffusion procedure and Rus- 
sell’s colorimetric method (J. Biol. Chem. 156: 457, 
1947). Control experiments in normal rats showed 
a constant but rather low output of urinary am- 
monia nitrogen for periods as long as 2} hours. 
Acidosis produced much higher but less constant 
rates of renal ammonia production. The intra- 
venous injection of 20-30 mg/kg. of amino nitro- 
gen as D-alanine in acidotic or normal rats resulted 
in an approximate doubling of the rate of urinary 
ammonia excretion. On the other hand, L-alanine 
in similar doses produced either no change or a 
decrease in urinary ammonia. When p- or L-leucine 
were administered orally at the same dose level 
(25 mg/kg. of amino nitrogen) increases in urinary 
excretion of ammonia resulted but the increase 
with the p-leucine was about twice as great as 
with the other isomer. 


Excretion of potassium by the chicken kidney. 
BaRBARA RENNICK,* CLINTON LATIMER* AND 
Gorvon Mok. Dept. of Physiology, State Univ. 
of New York Med. Center at Syracuse. 

Potassium excretion is characterized by its wide 
latitude, for both tubular secretion and reabsorp- 
tion can occur, as was shown by Berliner and 
Mudge. When excretion of K exceeds 100% of the 
filtered load, active secretion must occur, but 
when less than 100% of the filtered load of K is ex- 
creted, it is not known whether the secretory proc- 
ess is still active. Sperber (1948) demonstrated 
that the fowl kidney has a functional renal portal 
circulation which permits blood from the limb to 
irrigate the renal tubules before entering the great 
veins. We have used the chicken in a study of the 
tubular excretion of K. The injection of 100 mg. 
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KCl i.m. into 1 thigh of a chicken increased the K 
excretion of the ipsilateral kidney by as much as 
50%, although total excretion remained below 50% 
of the filtered load. It is not clear, however, 
whether this increased excretion is due to in- 
creased secretion, or to decreased reabsorption. 
Tracer amounts of radioactive K injected into 1 
leg increased the excretion of Ky by the ipsilateral 
kidney to 4 times that of the control kidney even 
though the excretion of K remained at 20% of the 
filtered load. Salyrganic acid depressed K ex- 
cretion in the chicken, whether excretion initially 
exceeded or was less than the filtered load. The 
effect of mercury on the excretion of Ky is being 
investigated. 


General pharmacology of 4-alkoxy-8-(1-piperidyl) 
propiophenones. Auice B. RicHarps,* BENEDICT 
EK. ABREU, Ear R. BocksTAHLER* AND DONALD 
L. Wricut.* Research Dept., Pitman-Moore Co., 
Indianapolis, Ind. 

A series of 4-alkoxy substituted 6-(1-piperidyl) 
propiophenones was synthesized as possible tri- 
hexyphenidyl analogs, substitutions ranging from 
2-8 carbon atoms. The LD, i.v., in white mice is 
similar for all of these agents, varying only from 
15-30 mg/kg. The maximum tolerated dose in the 
unanesthetized dog is 10 mg/kg. for most of these 
compounds. Acute toxic manifestations in the 
white mouse with increasing dosage include: hyper- 
irritability, dyspnea, ataxia, spasticity and clonic 
convulsions terminating in fatal respiratory fail- 
ure. Similar toxic signs are observed in the dog 
with the frequent accompaniment of salivation, 
nausea and emesis. All of these agents, at a dose of 
2 mg/kg., i.v., in 10 seconds, in the anesthetized 
dog, induced cardiac slowing varying from 0 to 
—13% of the control and mean arterial blood pres- 
sure decreased in amounts varying from —4 to 
— 25% of the control. No structure-action relations 
were apparent. Atropinization does not alter these 
changes nor are the cardiovascular responses to 
acetylcholine or epinephrine altered by propi- 
ophenones. When the maximum tolerated dose is 
approached in anesthetized dogs, respiratory de- 
pression, characterized by tachypnea and de- 
creased tidal volume, appears which progresses to 
apnea. No significant effects on the gastroenteric 
tract of anesthetized dogs were observed in dose 
as high as 5 mg/kg., i.v. Duration of local anes- 
thetic activity on the rabbit cornea with 0.01% 
concentration varied from 47-60 minutes with the 
N-butoxy and n-heptyloxy derivatives being the 
most active. 


Duration of action and plasma level of thiopental 
in nephrectomized animals. R. K. Ricuarps, J. 
D. Taytor,* J. Davin* anp K. E. Kuerter.* 
Dept. of Pharmacology, Abbott Labs., North Chi- 
cago, Ill. 
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In a previous report (RicHARps et al. Federation 
Proc. 9: 1950) we described experiments with short- 
acting barbiturates (Thiopental and Hexobarbital) 
in nephrectomized rats and rabbits. It was shown 
that Thiopental anesthesia was much prolonged 
in such animals and that a correlation existed be- 
tween the time elapsed after nephrectomy and the 
injection of the barbiturate. Further experiments 
were designed to extend these findings. The effect 
of nephrectomy upon the M.E.D. of Thipoental 
was studied in rabbits, rats, and mice. In several 
groups of rabbits the plasma level of Thipoental 
was followed in the same animals prior to and 
several hours after bilateral nephrectomy, using 
both ultraviolet absorption methods and §;; radio- 
actively labeled Thiopental. The relation between 
the blood NPN, duration of hypnotic effect, and 
slope of the barbiturate-plasma concentration 
curve will be described. 


Sympathomimetic effects during high spinal anes- 
thesia. J. A. RicHarRDsSON AND R. P. Watton. 
Dept. of Pharmacology, Med. College of South 
Carolina, Charleston. 

In fully conscious dogs, without premedication, 
procaine HCl was injected subdurally at the 
lumbo-sacral articulation. Doses of 30-65 mpk 
(5-10 cc. 5%) consistently produced sensory anes- 
thesia at thoracic levels or higher and motor 
paralysis of hind limbs and above. A syndrome of 
sympathetic stimulation of variable duration oc- 
curred with reasonable regularity. This included 
increments in heart rate, heart contractile force 
and mean arterial pressure with a distinct 
abolition of peristaltic waves in the small gut. 
Circulatory stimulation was sustained for 15-30 
minutes in some cases; depression developed at 
stages of respiratory paralysis. Abolition of peri- 
staltic movements, determined by recording bal- 
loons in Thiry-Vella fistulae, was prompt and well 
sustained in some cases; equivalent doses of pro- 
caine intramuscularly did not produce such dis- 
tinct effects. I.m. and subdural doses of procaine 
were approximately equal in circulatory stimulant 
effects, except the i.m. doses were more delayed 
and more sustained in action. Characteristic head 
jerking movements were somewhat less pro- 
nounced with i.m. than with equivalent subdural 
doses. Lower levels of spinal anesthesia (5-20 mpk) 
produced limited but distinct gut stimulation (in- 
crease in amplitude and frequency of peristaltic 
waves) in the majority of trials. In chronically 
adrenalectomized animals, high spinal anesthesia 
substantially slowed heart rate and, in dogs under 
pentobarbital anesthesia, high spinal anesthesia 
did not significantly affect heart rate or con- 
tractile force until respiratory paralysis levels 
produced depression. The sympathomimetic 
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effects in conscious animals are interpreted as 
being largely secondary to cerebral excitation. 


Tolerance to octamethyl pyrophosphoramide 
(OMPA). J. A. Riper,* L. E. ELLINwoop* anp 
J. M. Coon. Dept. of Pharmacology, Univ. of 
Chicago, Chicago, Til. 

Because of increasing interest in OMPA as an 
insecticide and as a drug for treating myasthenia 
gravis, additional data as to tolerance and cumu- 
lative effect have been obtained. Two separate 
groups of young adult male rats were injected 
daily with 1% aqueous OMPA s.c. In group I 
(Sprague-Dawley) 1 mg/kg. daily for 7 days pro- 
duced 100% mortality. Rats which had received 0.5 
mg/kg. daily for 12-56 days, however, subse- 
quently tolerated a daily dose of 1 mg/kg. for 40 
days. This tolerance was lost when the daily dose 
was decreased to 0.15 mg/kg. for 25 days, since 1 
mg/kg. then caused 100% mortality after 5 days. 
Similar results were obtained from group II 
(Magurin). Though this strain seemed to be some- 
what more resistant to the poison, a dose of 1.5 
roag/kg. daily produced 100% mortality in 6 days. 
One series tolerated 1 mg/kg/day for 24 days, fol- 
lowed by 1.25 mg/kg. for 7 days, and 1.5 mg/kg. 
for 21 days. At 2 mg/kg. deaths began to occur in 
2 days. In another series treated in a similar man- 
ner, 4 of 7 animals tolerated 1.75 mg/kg. for 20 
days, but failed to tolerate 2 mg/kg. In a third 
series 2 of 7 rats were made to tolerate 2.4 mg/kg. 
for 17 days by gradually increasing the dose in 
daily increments of 0.1 mg/kg. Tolerance was lost 
in all animals after a rest period of 3 weeks during 
which time the blood cholinesterase activity re- 
turned to normal. At the end of this time 1.5 
mg/kg. for 5 days produced 100% mortality. No 
histological changes were observed in the tissues or 
organs. 


Formation of inorganic cyanide from aliphatic 
nitriles in rabbits. Frepric RizpErRs (intro- 
duced by CHaRLEs M. GruBER). Dept. of Phar- 
macology and Div. of Industrial Medicine, Jeffer- 
son Med. College, Philadelphia, Pa. 

Acetonitrile, propionitrile, n-butyronitrile, 
n-valeronitrile, n-capronitrile, iso-capronitrile, 
malononitrile, succiononitrile, glutaronitrile, adi- 
ponitrile, acrylonitrile and phenylacetonitrile were 
injected intravenously into rabbits in toxic, iso- 
molecular quantities. At hourly intervals follow- 
ing the injections samples of blood from the ani- 
mals were analyzed for inorganic cyanide by the 
micromethod of Gettler and Goldbaum (Anal. 
Chem. 19: 270, 1947) until no more cyanide could 
be detected. The detoxification of the inorganic 
cyanide to thiocyanate was followed by subsequent 
analyses of samples of blood by the method of 
Goldstein (J. Biol. Chem. 187: 523, 1950). There 
will be discussed the relationships between the 
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rates of appearance of inorganic cyanide in the 
blood of the animals, the highest concentrations 
of cyanide which were reached, the temporal ap- 
pearance and the severity of the toxic signs and 
the detoxification to thiocyanate. The mechanism 
of the oxidation of the aliphatic nitriles will also be 
considered. 


Pharmacodynamic studies on Regitine, a new 
adrenergic blocking drug (Ciba 7337) 2-[-p’- 
tolyl-N-(M’-hydroxyphenyl)-amiomethyl]  imi- 
dazoline. GwEN RoBErts,* ALFRED W. Ricuarp- 
SON* AND Harop D. Green. Dept. of Physiology 
and Pharmacology, Bowman Gray School of Medi- 
cine of Wake Forest College, Winston-Salem, N.C. 
Femoral arterial blood flow, measured by the 

electromagnetic flowmeter of Richardson, Denison 

and Green (Circulation. In press) and arterial 

pressure taken just distal to the flowmeter by a 

Statham pressure gauge were shown to be appreci- 

ably modified by small amounts of intra-arterial 

Regitine. Doses of 0.15, .1, and .015 mg/kg. re- 

sulted in very variable decreases in peripheral re- 

sistance, postinjection flows ranging from 420- 

85% of control flow. The magnitude of response 

had no apparent correlation with amount of 

Regitine injected, size of the animal, control blood 

flow or arterial pressure, type of control response 

to epinephrine nor with other factors such as time 
since last injection of anesthesia. Tachyphylaxis 
rapidly developed as indicated by the rapid 
decrease in vasodilator response to successive 
injections of Regitine in the same animal. Intra- 
arterial injection of 0.15 mg/kg. caused the vaso- 
constrictor response to 1 yg. of epinephrine intra- 
arterially (180% of control peripheral resistance) 
to be converted to vasodilatation (70% of control 
peripheral resistance). Reversal was maximum 
within 15 minutes and subsequent injections of 
epinephrine showed a gradual return to control 

response of epinephrine in 4-8 hours. After 0.1 

mg/kg. the reversal could be elicited for a shorter 

time. (Supported by grant H-487(C2) from the 

National Heart Institute.) 


A d.c. electromagnetic flowmeter for measure- 
ment of mean blood flow. R. R. Roepxe,* J. T. 
LITCHFIELD, JR. AND E. M. Bati.ey.* Stamford 
Research Labs., American Cyanamid Co., Stam- 
ford, Conn. 

An electromagnetic flowmeter was developed 
for recording mean blood flow in anesthetized 
animals. The blood flow along with recorded pres- 
sure provides a means of measuring changes in 
peripheral resistance. Although the electromag- 
netic method has been used to measure blood flow 
in intact arteries (Koxin. Proc. Soc. Exper. Biol. 
& Med. 46: 235, 1941), this appears to be feasible 
only in arteries such as the femoral and carotid, 
which can be partially isolated from the surround- 
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ing tissues. In the method to be described, arterial 
cannulation is employed to divert the blood 
through an external electrode unit which permits 
the elimination of extraneous potentials. Calomel 
half cells connected through saline-agar to the 
blood stream serve as nonpolarizable electrodes. A 
commercially available d.c. breaker amplifier, used 
in conjunction with a secondary amplifier and pen 
recorder, provides adequate stability and amplifi- 
cation. Drift of the zero-flow potential can be 
checked by interrupting the current to the electro- 
magnet or, in the case of a permanent magnet, by 
removing the magnet from the pick-up unit, thus 
avoiding interruption of blood flow. 


Influence of chemotherapy on the delayed deaths 
following extensive burns in mice. SANvorD M. 
RosENTHAL, Ratpo D. LILiie AND ELIZABETH 
VERDER.* Natl. Insts. of Health, Bethesda, Md. 

A method has been previously described for the 
study of delayed deaths following a standardized 
burn in mice (RosENTHAL, S. M. Public Health 
Rep. 58: 513, 1943). The burn involves } of the 
body surface, and results in death from shock 
within 24-48 hours if no treatment is given. 
Death during this period can be prevented by the 
administration of 10-15% body weight of 0.9% 
NaCl. The majority of these treated animals be- 
come emaciated and die within 2-4 weeks, and the 
cause of these deaths has been investigated. The 
delayed deaths occur equally when plasma is used 
to prevent death from shock. Pathologic studies 
have not revealed changes adequate to explain 
them, nor have pathogenic organisms been re- 
covered from the blood or tissues except in rare 
instances. These delayed deaths are related to the 
type of trauma, for they do not occur in mice 
traumatized by tourniquet application to the legs. 
Antibiotic and sulfonamide therapy, when given 
in maximum tolerated amounts, can markedly 
lower the mortality during the first 7-14 days, al- 
though many of the mice succumb at a later period. 
Streptomycin (1.5 mg/20 gm., subcutaneously, 
twice daily for 2 weeks or more) alone or in combi- 
nation with sulfonamides or other antibiotics has 
so far been the most effective agent. These results 
suggest that infection which manifests a low sus- 
ceptibility to chemotherapy may play a role in the 
delayed deaths following burns in mice. In the 
absence of antibiotic therapy no effect on the de- 
layed deaths was observed from the administration 
of sodium or potassium solutions, or from ACTH 
and various adrenal cortical hormone prepa- 
rations. 


Depression of the smooth muscle activity of the 
small intestine of the rabbit as a measure of 
organic mercurial toxicity. RiIcHARD RUTLEDGE,* 
WaLTER BaRRETT,* JEAN FEICKERT* AND A. J. 
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PiLuMMER. Research Labs., Ciba Pharmaceutical 

Products, Summit, N. J. 

A series of organic mercury thiol compounds was 
tested for inhibitory activity in the isolated small 
intestine of the rabbit according to the technique 
of Farah. This method consisted of suspending a 
piece of small intestine of the rabbit, 3-4 cm. in 
length, in a 50-ml. bath of Eastman-Cantoni solu- 
tion. The drugs were introduced in amounts of 2, 
10 and 20 um/ml. of bath volume. After a suitable 
control period of normal rhythmic peristalsis, the 
spontaneous contractions were recorded during a 
10-minute period following the application of the 
drug. Inhibition of peristalsis was tentatively 
construed as indicative of mercury toxicity. In 22 
of 28 compounds, good correlation was observed 
between intestinal inhibition at 20 um/ml. of bath 
and degree of renal damage in the rat 24 hours 
after the injection of 10 mg/kg. of the compound 
intravenously. In the remainder of the series, how- 
ever, inhibition of the rabbit intestine was not 
correlated with tubular damage in the rat kidney. 
The test, despite the high percentage of correla- 
tion observed, showed that intestinal inhibition at 
a concentration of 20 um/ml. does not necessarily 
imply the occurrence of renal tubular damage in the 
rat after the intravenous injection of 10 mg/kg. of 
a compound. 


Experiments on the histamine-thyroid-parathy- 
roid-adrenal relationship. RAYMOND R. SAcKLER 
(introduced by C. Co Tut). Creedmoor Inst. for 
Psychobiologic Studies, New York City. 

The statistically significant increase in hista- 
mine tolerance produced by thyro-parathyroidec- 
tomy supports the hypothesis that elimination of 
thyroid and/or parathyroid from endocrinium re- 
leases greater operative effect of histamine anti- 
dynes (i.e. antagonists such as adrenal hormones). 
Findings suggest counter-proof for postulated 
thyroid-adrenal antidyne relationship previously 
revealed by demonstration of reduction of hista- 
mine tolerance by thyroid administration. In- 
crease in histamine LD; in females is twice that 
found in males following thyro-parathyroidectomy 
suggesting 1) a quantitative and/or qualitative 
difference between thyroid and/or parathyroid 
function in the female and the male rat; and/or 2) 
a difference in the interactions and effects of the 
different gonadal hormones on thyroid and/or 
parathyroid function; and/or 3) a greater adrenal- 
antidyne role by the male than by the female 
hormones; and 4) a physiologic hypothesis for the 
higher incidence of thyroid dysfunction in the 
female than in the male. 


Administration of pharmacological agents as a 
protective measure against the lethal effects of 
x-irradiation in mice. PauL R. SALERNO,* PauL 
A. Mattis anD H. L. FrrepExu.* Atemic Energy 
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Med. Research Project, Western Reserve Univ., 

Cleveland, Ohio. 

Numerous agents have been examined for their 
effect against irradiation damage. Hollaender 
(Proc. Soc. Exper. Biol. & Med. 77: 636, 1951) has 
reported a reduction in the radiation sensitivity 
of E. coli B/R in the presence of certain alcohols 
and glycols. We have been investigating the effect 
of similar compounds on the radiation mortality 
in mice. The intraperitoneal administration of 
glycerin (3.0 cc/kg.), 5-15 minutes before exposure 
to 600 r, reduced the 30-day mortality in CF; fe- 
male mice. Only 3 of 48 control mice survived, 
whereas 29 of 48 glycerin-treated animals were 
alive at the end of 30 days. Propylene glycol (5.0 
ec/kg.), under similar conditions, was less effec- 
tive, 19 of the 48 animals surviving the 30-day 
period of observation. Several other glycols, alco- 
hols and their amino- or sulfhydryl-substituted 
derivatives have been found to modify the sensi- 
tivity of mice to x-irradiation. Metabolic inter- 
mediates, including pyruvate, lactate, acetone, and 
acetate have been tested in an effort to determine 
the mechanism by which the altered radiation 
sensitivity is produced. Since it is known that 
compounds of this nature require oxygen for their 
metabolism, it seems likely that the protective 
effect is dependent upon this aspect of their 
metabolic alteration. In the case of bacteria, 
Hollaender and others have suggested that the 
mechanism of protective action of similar oxidiza- 
ble substances is due to a reduction of the oxygen 
concentration within cells or in their environ- 
mental media. Possible mechanisms of action in 
animals will be discussed. 


Inotropic activity of blood serum on myocardium 
compared with that of cardiac glycosides. WiL- 
LIAM T. SALTER AND RicuHarp M. Taytor.* 
Labs. of Pharmacology and Toxicology, Yale Univ. 
School of Medicine, New Haven, Conn. 

The pioneer work of Bowditch and A. J. Clark 
indicated a stimulant action of blood serum on 
heart muscle. The activity resides, not in the crude 
globulin fraction, but inthe albumin-mixture, even 
in the more pure preparations of E. J. Cohn. After 
4 months in solution at 4°C. the activity decreases 
3; but lyophilized albumin remains highly active 
over a year. The serum of young healthy adults is 
more active than serum from older people. Maxi- 
mal values, measured in diluted serum, are equiva- 
lent to some 30 ug/100 ml. of ouabain (hydrated). 
In whole serum, only } of the total activity is 
manifested (i.e. free). Like ouabain, the albumin 
fraction (and the whole serum) shows synergism 
with calcium ions. The dosage-response curve for 
albumin resembles that for ouabain; and the onset, 
of action is similar in time. To date, however 
toxic rigor has not been observed. A diagram has 
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been formulated to measure this activity in 
ouabain-equivalent units. 


Effect of hypophysectomy on DCA-induced hyper. 
tension in rats. F. J. SaunpErRs,* F. J. Mc- 
DonovuGcu,* Nancy WAHLGREN* AND D. M. 
GREEN. Div. of Biological Research, G. D. Searle 
and Co., Chicago, Ill. 

Two groups of male rats were implanted with 20 
mg. desoxycorticosterone acetate (DCA) pellets 
and given 0.86% sodium chloride solution as their 
drinking fluid. One group was hypophysectomized 
before implantation. Blood pressures remained 
normal throughout the period of observation. The 
second (nonhypophysectomized) group rapidly de- 
veloped hypertension which persisted for months. 
At a time when the blood pressure averaged 184 
mm. Hg systolic, a portion of this second group 
was hy pophysectomized. One day postoperatively, 
the average blood pressure (30 rats) was 152 mm. 
Hg. Twenty-four days post operatively, the pres- 
sure (10 surviving rats) was 133 mm. Hg. The re- 
mainder of the second group was sham-hypophy 
sectomized. Three days postoperatively, the aver- 
age blood pressure (15 rats) was 162 mm. Hg. 
Twenty-four days postoperatively, the pressure 
(14 surviving rats) was 204 mm. Hg. The hypophy- 
sectomized animals showed significantly lower 
testis, seminal vesicle, adrenal and kidney weights 
but no difference in heart weight as compared to 
the sham-operated animals. 


Nephrotoxic action of tetrathionate in the rabbit. 
Jack P. SAUNDERsS,* Harowp I. GREEN* AND J. 
H. Wits. Pharmacology Branch, Chemical Corps 
Med. Labs., Army Chemical Center, Md. 

Renal function tests were performed on rabbits 
before and after intravenous administration of 
doses of sodium tetrathionate ranging from 10-100 
mg/kg. The 10-mg/kg. dose had no significant 
effects on glomerular filtraiion (inulin clearance), 
on tubular transport of glucose and on tubular 
transfer of chloride. It did decrease the tubular 
excretory mass (hippurate) by about 20%. Higher 
doses of tetrathionate produced decreases in all 
these variables. The 100-mg/kg. dose lowered 
inulin clearance to about 10% of the control value, 
tubular transport of chloride to about 20%, tubu- 
lar excretory mass to 5% and tubular transport of 
glucose to 0. The data suggest that low doses of 
tetrathionate affect primarily the proximal tubule, 
with gradual involvement of the rest of the neph- 
ron as the dosage is increased. 


Effect of exercise on curarization. Joun L. 
Scumipt,* Harotp F. CHasz aND GOVENOR 
Wirtt.* Dept. of Pharmacology, Western Reserve 
Univ., and Dept. of Pharmacology, Abbott Labs., 
North Chicago, Ill. 

Strenuous exercise for 2 minutes doubles the 
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sensitivity of rabbits to p-tubocurarine as deter- 
mined by the rabbit head-drop assay. There is a 
relation between the degree and the duration of 
exercise and the resultant effects on curarization in 
rabbits. After strenuous exercise for 2 minutes the 
control level of sensitivity is not restored on the 
average until after 40 minutes of rest. A parallel 
between these changes and changes in blood lactic 
acid content following exercise has been deter- 
mined. A correlation of the exercise effect on 
curarization and changes in blood pu will be re- 
ported. The effect of the above humoral changes on 
the sensitivity to p-tubocurarine when produced 
by means other than exercise (e.g. acid infusion, 
epinephrine injection) will also be reported, as will 
be the action of cholinesterase inhibitors. Efforts 
to localize the site of action have been made in iso- 
lated, paired, nerve-muscle preparations of the 
hind limbs of rabbits with intact circulation, and 
the results of these studies will be presented. Several 
| interesting parallels may be drawn between the 
results of the above studies and certain findings 
in cases of myasthenia gravis. 


Polarizing forces of the muscarinic moiety. F. W. 
ScuuELER. Dept. of Pharmacology, State Univ. of 
Towa, Iowa City. : 

Using a method similar to that developed by 
Price (Mechanisms of Reactions at Carbon-Carbon 
Double Bonds, New York: Interscience 1946) the 
polarizing forces (P.F.) of the moiety components 
of well known muscarinic drugs were calculated 
and correlated with their depressor potency. For 

O 


coy om 
example, the i , P.F. = —0.32, of acetyl- 
choline upon substitution by (—O—CH.—), P.F. = 


—1.21; P.F. = +0.77; and 


(—CH:.—CH:—), 


me 
—CH,—C—/ P.F. = +.089 illustrates the fact 
that the absolute deviation of the P.F. of the sub- 
stituent group from the P.F. of the parent group 
in acetylcholine is inversely correlated with the 
potencies of the above agents in the order 1 (for 
acetylcholine) 4, 3, 1/70, respectively. Likewise the 
O 


| 
replacement of the linkage \—O—C—CH;/ by 
(—I), P.F. = —0.39, (—Br), P.F. = —0.55, (—Cl), 
P.F. = —.068, and (OH), P.F. = —1.46, are 
correlated with the potencies in the order 1 (for 
acetylcholine) 1, 1/10, 1/20, 1/200. A similar rela- 
tionship holds for the positive end of the acetyl- 
choline molecule where (—N*(CH;);) P.F. = 
+3.21 on demethylation yields (—N*+(CHs)2H), 
P.F. = +3.02, (—N*H.CH;), P.F. = +2.88, and 
(—N+H;), P.F. = +2.64 are correlated with 
potency in the order 1 (for acetylcholine), 1/50, 
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1/1500, 1/2000. The estimation of polarizing forces 
by such a method allows a more rigorous evalua- 
tion of the character of moiety constituents than 
vague reference to groups of ‘high’ or ‘low’ polar- 
ity and functionally expresses the effect of ‘minor’ 
changes such as the degree of methylation of 
nitrogen. 


Effects of intravenous infusion of potassium on 
liver glycogen. R. A. Sersert,* R. A. HuGGins 
AND R. Saxton.* Dept. of Pharmacology, Baylor 
Univ. College of Medicine, Houston, Tex. 

An intimate association between potassium 
transfer and carbohydrate metabolism has been 
suggested by many authors. Fenn has reported 
that glycogen is deposited in the liver with the 
same amount of water, potassium, and acid- 
phosphate as is found with other liver constitu- 
ents. In dogs anesthetized with either morphine 
or sodium barbital, the intravenous infusion of 
maximum sublethal amounts of isotonic potassium 
chloride resulted in a 60% decrease in liver glyco- 
gen. The blood glucose of control and experimental 
animals anesthetized with morphine was elevated 
at the start of the experiment but fell to normal 
values during the 4 hours of the experiment in 
spite of the fact that glycogen was being lost from 
the liver. In the barbitalized control dogs, the 
blood glucose was normal at the start but slowly 
increased to a maximum at 2 hours; whereas, the 
experimental dogs showed no increase in blood 
glucose. At no time did the blood glucose account 
for the glycogen lost from the liver. The blood 
potassium of the experimental animals was, of 
course, increased over that of the control dogs. 
If the liver potassium was calculated on a dry 
weight basis, there was an increase of 18% in the 
experimental animals. This increase in liver potas- 
sium concentration may indicate that glycogen 
and potassium can move independently in the 
liver. 


Technical factors influencing the permeability 
of synovial membrane. JosEPH SEIFTER, DAviIp 
H. BaepER* AND ALBERT BLUMENTHAL.* Wyeth 
Inst. of Applied Biochemistry, Wyeth, Inc., Phil- 
adelphia, Pa. 

More than 5000 experiments on 1658 rabbits 
have made possible a statistical analysis of the 
method described by Seifter, Baeder and Begany 
(Proc. Soc. Exper. Bio. & Med. 72: 277, 1949) for 
measuring the permeability of synovial membrane. 
It has been found that control of many technical 
factors is necessary for success of the method. 
These are 1) care of the animal, 2) catheterization, 
8) use of only the talocrural articulation, 4) 
accuracy of injection of the phenolsulfonpthalein 
(PSP) into the talocrural articulation, 5) mechan- 
ical restriction of the blood supply to the joint 
area, 6) vasoconstriction, 7) vasodilation. Any of 
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these influence the uptake of PSP sufficiently to 
alter the characteristic clearance curve. Accurate 
injection of the PSP into the talocrural articula- 
tion is critical; and failure on the first attempt 
renders the animal useless for the experiment. 
Standardization of the 1658 rabbits for control 
purposes was done in 16 groups and statistical 
analysis shows a standard deviation = 6.01 %, 
standard error = 1.93 %. When 1 rabbit was 
chosen at random from each of the 16 groups 
standard deviation = 8.03 %, standard error = 
2.01 %. Based on these figures the effect of a com- 
pound on permeability can be determined in 2 
previously standardized animals. The standard 
deviation was 1.1 % and the standard error was 
0.35 % in 10 rabbits receiving cortisone acetate 
intramuscularly. In 15 rabbits receiving 21 ace- 
toxypregnenelone intramuscularly standard devi- 
ation = 0.71 %, standard error = 0.02 %. The 
statistical data confirm that with proper tech- 
nique the method is precise and accurate for 
measuring synovial membrane permeability. 


Ten-hour preparation of pure, highly polymerized 
thymus nucleic acid. Norman S. Simmons, 
STELLA CHAVos AND H. KENNETH ORBACH (in- 
troduced by Ricuarp F. Ritey). Atomic Energy 
Project, School of Medicine, Univ. of California, 
Los Angeles. 

A simple rapid method has been devised for the 
preparation of thymus nucleic acid in approxi- 
mately ten working hours at 0° and at px 7.0. 
Fresh thymus tissue is homogenized 5 times in 
cold citrate-saline. The nuclear residue is taken 
up in 1.5 NaCl —0.01 citrate, stirred one half 
hour and the proteins precipitated by the addition 
of sodium xylene sulfonate. The precipitate is 
removed by filtration and the nucleate precipi- 
tated with 0.35 volumes of 98% isopropyl alcohol. 
The nucleate is redissolved in water, brought to 
0.3 m with NaOAc and reprecipitated with 0.53 
volumes of isopropyl! alcohol. This is repeated 3 
times more. All reactions are carried out at 0°. 
Yield is 1.5 gm/100 gm. tissue. Analysis: C 35.4 
%, H 3.4%, N 16.0%, P 9.4%, Na 6.9 %. All 
preparations were ultracentrifugaily and elec- 
trophoretically homogeneous at pu 4.5-7.5. Vis- 
cosity studies indicate an intrinsic viscosity of 
30 in PO,.-NaCl buffer pH 7.0 and 0.2 
ionic strength. Preliminary molecular weight 
studies indicate a reduced sedimentation con- 
stant of about 20 X 10~* and a diffusion constant 
of below 0.40 X 10~, indicating a narrow dis- 
tribution of molecular weights above 2.5 x 105 
but below 4 X 10°. The analytical results 
closely approximate those for a_ statistical 
tetranucleotide. 
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Toxicity of heated proteins. ANDRE Simonarr 
(introduced by Isaac Starr). Dept. of Pharma- 
coiogy, Univ. of Louvain, Louvain-Belgium. 
After establishing that the principal cause of 

death in experimental burns is the resorption of 

toxic material, an attempt was made to reproduce 
the toxemia by injecting heated serum or plasma. 

The experiments were mostly performed on frogs. 

It appeared that all the examined serums and 

plasmas (rabbit, ox, horse, pig, human), heated 

above 70°, produce in high doses a lethal intoxica- 
tion with symptoms of burn toxemia. All heated 
solutions of various protein fractions of bovine 
serum: crystallized serum albumin, crystallized 
gamma globulin, fraction V, fraction IV1, frac- 
tion IV4, II and III together, produce a similar 
intoxication. The main symptoms are: general 
edema, petechiae, and gastrointestinal hemor- 
rhage. Autopsy shows dilatation and congestion 
of stomach and intestine with petechiae in various 
organs including muscle. When serum or protein 
solutions are injected after heating to a pu be- 
tween 4 and 7 the hemorrhagic symptoms become 
predominant. Rapidly fatal intoxications (death 
after 1-3 hours) produce little bleeding. Heating 
between pu 7 and 10 produces a nearly equivalent 
intoxication with little bleeding. The highest 
toxicity was found at pu 4.5. Dialysis against 
various fluids and on different membranes gave 
irregular results. Intoxications were produced by 
dialysates obtained on collodion or on cellophane 
(Visking). The subcutaneous injection in rabbits 
of large quantities of heated horse serum produces 
fatal intoxication in 1-10 days. The smallest ef- 
fective dosage was 40 cc/kg. The main symptoms 
were: lack of appetite, loss of weight and conges- 
tion of the G-I tract. The injection of heated 
solutions of crystallized bovine serum albumin 
(3 gm/kg.) produced similar fatalities. 


Biological and physico-chemical methods in the 
standardization of veratrum ester alkaloids. 
Fioyp R. SkELToN, MARsJoRIE Beck AND Gor- 
poN A. GRANT (introduced by R. A. Wavp). 
Research and Biological Labs., Ayerst, McKenna 
and Harrison, Ltd. Montreal, Quebec, Canada. 
A multiple dose-response method for the estima- 

tion of hypotensive potency of veratrum ester 

alkaloids has been developed, using the arterial 
blood pressure fall in anesthetized, normoten- 
sive dogs as the criterion of response. The method 
differs from the equipotent-dose assay of Maison 
and Stutzman (G. L. Maison anv J. W. Srutz- 

MAN, Arch. Intern. Pharmacodynamie, 85: 357, 

1951) in that at least 3 dose levels of standard and 

unknown are administered intravenously to groups 

of 6 or more animals. Thus the slopes of the regres- 
sion lines are obtained and potency estimated 
therefrom. Technical details and statistical evalu- 
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ation of the method will be presented. Biological 
assays being time consuming a more rapid proce- 
dure for assessing the activity of veratrum ester 
alkaloids was highly desirable. Since their hypo- 
tensive potency appears closely related to the 
degree of esterification, a method was devised by 
which the number of ester linkages could be 
readily estimated. This consists in determining 
the the optical density of the carbonyl band 
at 1736em~!. By comparison with known stand- 
ards, it is possible to express the result in terms 
of the equivalent degree of esterification (G. 
PApINEAU-COUTURE AND G. A. Grant, Chem- 
istry in Canada, Jan. 1952). An interesting paral- 
lelism has been found between the biologically 
estimated hypotensive potency of veratrum ester 
alkaloids and their ‘ester number’ as determined 
above. The infrared analytical procedure has been 
of value in fractionation studies concerned with 
isolating individual ester alkaloids, and approxi- 
mating the hypotensive potency of mixed alka- 
loidal preparations prior to biological assay. 


Cardiovascular and renal effects of nor-epineph- 
rine and its use as a vasopressor agent in the 
treatment of severe shock unresponsive to other 
therapeutic agents. James A. SKELTON,* LEwIs 
C. Mitus* aNnp JoHN H. Moyer. Depts. of 
Medicine and Pharmacology, Baylor Univ. Col- 
lege of Medicine and Cardiac Clinic, Jefferson 
Davis Hosp., Houston, Tex. 

The cardiovascular and renal effects of nor- 
epinephrine were studied in 23 normal subjects 
and 17 patients in shock not responding to the 
other therapeutic measures. The drug was given 
subcutaneously (0.6 uwgm/kg.) to 15 normal sub- 
jects on whom renal function studies were not 
done. It was given by continuous intravenous 
infusion to 8 normal subjects on whom renal func- 
tion studies were done and to the 17 patients in 
shock. In the normal subjects given the drug sub- 
cutaneously, a vasopressor effect without subse- 
quent vasodilatation was noted which lasted about 
30-45 minutes. The pulse rate decreased consis- 
tently. The vital capacity, circulation time, re- 
spiratory rate, blood sugar, and hematocrit were 
not altered significantly. When given by continu- 
ous infusion, the mean blood pressure increased 
30 %, whereas the renal plasma flow decreased 
40 %. Glomerular filtration rate decreased 8 %, 
whereas TmPAH was unaltered. Subjective symp- 
toms which are so marked with epinephrine were 
minimal and frequently were entirely absent with 
nor-epinephrine. The 17 patients in shock con- 
sisted of 6 cases of myocardial infarction, 4 
patients with overwhelming infection, 2 patients 
in heart failure with peripheral vascular collapse, 
4 postoperative patients, and one in peripheral 
vascular collapse following intravenous amino- 
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phylline. The systolic blood pressure was below 
60 mm. for 30 minutes or more in all of the patients 
before the infusion was started and in a number 
the blood pressure was unobtainable. All but 1 
patient responded by an increase in blood pressure 
to within normal limits. Nine of the patients re- 
covered completely and were discharged from the 
hospital. Although all of the patients were anuric 
during the shock stages, none showed residua! 
evidence of significant impairment of renal func- 
tion. 


Action of perimidine on the central nervous sys- 
tem. IRwin H. SuatTer anv D. E. LeEary.* 
Divs. of Orthopedic Surgery and Pharmacology, 
Univ. or Rochester School of Medicine and Den- 
tistry, Rochester, N. Y. 

Goodman et al. (Federation Proc. 2: 80, 1943) 
reported that benzimidazole is a potent depres- 
sant. Unna and his co-workers reported on the 
activity of many compounds patterned after this 
type of fused ring structure including several 
derivatives of benzothiazole. We have studied 
perimidine (perinaphthimidazole) which bears a 
generic relation to the above compounds. The 
mean effective dose for loss of righting reflex 
(EDs0) in mice after intraperitoneal injection was 
35.6 + 5.9 mg/kg. The mean lethal dose was 126 
+ 25.2 mg/kg. The duration of paralysis was short. 
Orally the EDs was 237 + 32.5 mg/kg. The mice 
rapidly recovered from the depressant effects, but 
death occurred as late as 48-72 hours after re- 
covery of righting reflex. We have not studied the 
cause of this late toxicity. The compound was not 
effective against Metrazol, strychnine, electric 
shock convulsions. In spinal cats and in cats anes- 
thetized with Dialurethane (0.66 mg/kg.) perimi- 
dine doses of 5-10 mg/kg. caused obtundation 
of the flexion reflex without effecting the knee 
jerk or myoneural transmission. In decerebrate 
cats, 10 mg/kg. intravenously caused prompt 
relaxation of the rigidity as judged by clinical 
examination and electromyography. Perimidine 
appears to be another of the large group of com- 
pounds which cause a selective depression of 
multisynaptic reflex arcs. Because of its extremely 
short duration of action it would not appear to be 
of clinical interest. 


Toxicological studies on the zinc and disodium 
salts of ethylene bisdithiocarbamate (dithanes 
Z 78 and D 14). R. BuacKwE.u Situ, JR., J. 
K. Finnecan, P. F. Sanyoun,* H. B. Haaa 
AND P. S. Larson. Depts. of Pharmacology and 
Surgery, Medical College of Virginia, Richmond. 
The acute oral LDso’s in rats of the zine and di- 

sodium salts of ethylene bisdithiocarbamate are 

>5200 mg/kg. and 395 + 12 mg/kg., respectively. 

The zinc compound has less than ;'y the goitro- 

genic potency reported for the disodium salt. 
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Dietary levels of 10,000 ppm of the zinc salt are 
required to produce unequivocal microscopic pa- 
thology of the rat thyroid within 30 days, although 
an upward trend in gland weights appears at lower 
levels. This lesser goitrogenic potency is appar- 
ently due to the fact that only 11-17% of the zine 
compound is absorbed from the gastrointestinal 
tract. Neither of the salts is a notable primary 
irritant to the skin of man. Individuals may be 
sensitized to skin contact with the disodium salt, 
but no evidence of sensitization was obtained with 
the zinc compound. The feeding to rats of dietary 
levels of zero, 500, 1000, 2500, 5000 and 10,000 
ppm of the zinc salt for a period of 2 years did 
not affect mortality in the male. In the female 
there was apparent increased mortality at the 
5000 and 10,000 ppm levels. A tendency toward 
diminished growth appared in both sexes at the 
10,000 level. Adult dogs have been fed the zinc 
compound at dietary levels of 20, 200 and 10,000 
ppm for 1 year without adverse effect on body 
weight. Dogs fed 10,000 ppm showed a definitely 
increased thyroid weight to body weight ratio. 
Histopathologic studies are in progress. 


Dextran tolerance studies. J. N. SPENCER AND H. 
G. Payne.* Pharmaceutical Research Div., Com- 
mercial Solvents Corp., Terre Haute, Ind. 

The introduction of dextran as a plasma volume 
expander has raised the question as to the tol- 
erance of the animal body for this material on 
repeated administration. Accordingly adult dogs 
were administered intravenously 20 ml/kg. of 
6 % dextran solution for 30 days, 2 animals being 
treated daily and 2 every other day. No ill effects 
were produced by the treatment. In animals 
treated daily, the blood dextran averaged 250 
mg. % and urine dextran 260 mg. %, 24 hours after 
dextran administration and those treated on al- 
ternate days 110 mg. % and 100 mg. %, respec- 
tively, 48 hours after administration. No dextran 
was detected in the cerebrospinal fluid and the 
blood sugar and NPN was not altered by the 
dextran treatment. Hemodilution was evidenced 
by a progressive decrease in the erythrocyte count 
amounting to 15 % by the 30th day. This was as- 
sociated with a concomitant decrease in the hemo- 
globin and hematocrit. More striking was the de- 
crease in plasma proteins. This reached a maxi- 
mum of 18 % in the dogs receiving dextran every 
other day and 34 % in those treated daily. Within 
7 days after cessation of therapy, however, the 
blood and urine were free of dextran and the 
erythrocyte count, hemoglobin, hematocrit and 
plasma proteins had returned to normal. The 
microscopic evaluation of the tissues of these 
animals will be reported. 


Estimation of endothal in urine. Straniey E. 
SRENSEK, WILLIAM D. HARKNESS AND GEOF- 
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FREY Wooparp (introduced by A. J. Lexmay.) 

Div. of Pharmacology, Food and Drug Adminis- 

tration, Federal Security Agency, Washington, 

D.C. 

In studying the absorption, distribution and 
excretion of Endothal (sodium 3,6-endoxo-hexa- 
hydrophthalate), a selective defoliating agent, 
it was necessary to develop a method for its de- 
tection in biological fluids and tissues. Since no 
adequate chemical method was available, ad- 
vantage was taken of the observation reported to 
us by the manufacturer of Endothal that it in- 
hibits germination of certain seeds. Seed germi- 
nation tests were carried out in Petri dishes 
containing a filter paper wetted with 5 ml. of 
solution. Germination of wheat, millet, clover, 
buckwheat, vetch, and rye grass was inhibited by 
10 wg or less/ml. of solution. Of these, millet was 
chosen since it was one of the most sensitive to 
Endothal while remaining relatively insensitive 
to sodium ions. Estimation of Endothal in an un- 
known is made by comparing the graded response 
to various dilutions of the unknown with the 
graded response to ‘nereasing dilutions of an 
Endothal standard. Tentative identification of 
Endothal can be made by the differential response 
of a variety of seeds to an unknown as compared to 
their response to Endothal. By the use of this 
method, it appears that 66% of a 2-mg. subcutane- 
ous dose in rats is excreted in the urine in 24 
hours; 33% within the first 5. Similarly less than 
15% of a 2-mg. oral dose is excreted. The applica- 
tion of this method to other biological material 
will be reported. 


Influence of the posterior pituitary on the pressor 
action of epinephrine. G. W. STavRaky AND 
R. J. Ourver.* Dept. of Physiology, Univ. of 
Western Ontario, London, Canada. 

In 61 cats, section of the spinal cord below the 
medulla and severance of the vago-sympathetic 
trunks in the neck was carried out. The pressor 
responses to double injections of 2.5-25 ug. of 
epinephrine hydrochloride (Parke Davis) were 
studied under conditions of carefully controlled 
pulmonary ventilation. Augmentation of the pres- 
sor responses to epinephrine was observed during 
stimulation of the central ends of the vagi nerves 
and during asphyxiation of the head brought about 
by clamping of 1 vertebral and 2 common carotid 
arteries. Clamping of the innominate veins re- 
duced the effectiveness of the injections of 
epinephrine. A similar reduction in the effec- 
tiveness of epinephrine took place after hypo- 
physectomy or when the animal was decapitated. 
Subminimal quantities of posterior pituitary ex- 
tracts (0.1-0.25 1u Pituitrin, Burroughs & Well- 
come, or Pitressin, Parke Davis) given intrave- 
nously in advance of the injections of epinephrine, 





March 


or con 
fective 
tomy. | 
tion a 
respon 
compa 
that 1 
tions t 
presso 
princi, 
the p 
irritak 
retard 
a prec 


Intrav 
Fir 


consid 
action 
tions 

given 
durin; 
in the 
blood 
15 mi 
nause 
vomit 
ECG 

to 0.3 
regar¢ 
morp] 
chang 
lymp] 
showe 
their 

acted 
albun 
10% « 
in the 
were 

ness) 
rhosis 
such ¢ 


Antih 
gas 
STE 


exces: 


March 1952 


or concurrently with them restored the full ef- 
fectiveness of the epinephrine after hypophysec- 
tomy. Under the influence of postpituitary stimula- 
tion a greater augmentation was observed of the 
response to the first injection of epinephrine as 
compared with the second one. It is concluded 
that under the prevailing experimental condi- 
tions the agent involved in the modification of the 
pressor responses of epinephrine was the pressor 
principle of the posterior pituitary gland and that 
the posterior pituitary besides enhancing the 
irritability of the vascular bed to epinephrine may 
retard the recovery of the contractile tissues from 
a preceeding contraction. 


Intravenous choline therapy. F. Sreigmann, R. 
FIRESTEIN* AND J. DE LA Hueraa.* Hektoen 
Inst. for Med. Research of Cook County Hosp. 
and Dept. of Internal Medicine, Univ. of Illinois 
College of Medicine, Chicago. 

Recently, choline has become widely used in 
liver disease, in daily oral doses of 3-9 gm. with 
few toxic effects. Its parenteral use has been 
considered dangerous, because of its similarity in 
action to acetylcholine. To study possible reac- 
tions of intravenous choline, 12 patients were 
given 2 gm. choline base in 500 cc. of 5% glucose 
during 2 hour periods and observed for changes 
in the electrocardiograms, blood counts, urine, 
blood pressure, and pulse (the latter taken every 
15 minutes); also for any symptoms of dizziness, 
nausea, palpitation, restlessness, flushed skin and 
vomiting. Only 1 of the 12 patients showed definite 
ECG changes; his P-R interval of 0.18 changing 
to 0.3 seconds. There were no significant changes 
regarding hemoglobin, RBC, WBC, and poly- 
morphonuclear cells and only slight inconsistent 
changes (increase or decrease) in the eosinophiles, 
lymphocytes and monocytes. The blood pressures 
showed a slight initial drop with a later rise to 
their original levels in some. The pulse rate re- 
acted similarly. The urine remained negative for 
albumin and sugar. Choline.content was about 
10% of the dose given in the 0-4 hours and traces 
in the 4-24 hours specimens. Subjectively, there 
were only few symptoms (warmth, lightheaded- 
ness) in 11 of the 12 patients; 1 patient with cir- 
rhosis had a chill suggesting the innocuousness of 
such doses of intravenous choline. 


Antihistaminic drugs in treatment of post- 
gastrectomy dumping syndrome. EMANUEL 
Stein (introduced by Micnuaget G. Mutinos). 
New York Med. College, New York City. 
Symptoms of the early type of postprandial 

dumping syndrome following gastrectomy show 

much resemblance to acute histamine poisoning. 

It is, therefore conceivable that the dumping 

syndrome is caused by a sudden liberation of 

excessive amounts of histamine from the gastro- 
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intestinal tract under the stimulus of food intake. 
On the basis of this hypothesis 4 patients having 
the early postprandial dumping syndrome were 
treated by antihistaminic drugs. Two of them re- 
ceived tripelennamine and 2 chlorprophenpyrida- 
mine. The antihistaminics were administered 1} 
hours before ingestion of food. All 4 subjects re- 
sponded well to this treatment. Postprandial 
epigastric distress, flushes, tachycardia and diar- 
rhea disappeared promptly and all 4 persons were 
markedly relieved by this treatment. One of the 
subjects who showed symptoms both of the early 
and late types of postprandial dumping syndrome 
with occasional hypoglycemic signs improved 
promptly under the effect of tripelennamine. With 
the subsiding of early postprandial symptoms the 
hypoglycemic syndrome also disappeared: One 
of the subjects who responded well to chlorpro- 
phenpyridamine was previously resistant to all 
other forms of treatment, including bilateral 
vagotomy. Further studies on this problem are in 
progress. 


Action of procaine amide on ventricular tachy- 
cardia produced by coronary artery ligation. 
Haroup STERN,* JOHN YELNOSKY* AND BYRON 
B. Cuarx. Pharmacology Dept., Tufts College 
Med. School, Boston, Mass. 

A long-lasting ventricular tachycardia was pro- 
duced in the dog by ligation of the anterior 
descending coronary artery in 2 stages (HARRIS 
et al. Circulation I: 1318, 1950). Procaine amide 
administration was started on the first postopera- 
tive day without anesthesia, usually in a dose of 
20 mg/kg. every 30 minutes i.v. to a total of 60- 
120 mg/kg. for each test day. In every case (6 
dogs) the total and the ectopic ventricular rate 
was slowed, and in most tests temporary reversion 
to normal sinus rhythm was accomplished for 
varying intervals of a few minutes to several 
hours depending upon dosage. Blood pressure was 
also recorded on 2 animals in which therapeutic 
effects were obtained on the arrhythmia without 
appreciable change in intra-arterial pressure. 
There appears to be a close correlation between 
plasma levels of procaine amide and therapeutic 
response. Experiments are in progress to deter- 
mine an optimal dosage schedule. The temporary 
restoration of sinus rhythm resulting from a single 
dose of the drug and followed by return to the 
initial ventricular rhythm suggests that the tech- 
nique may be useful for screening drugs for anti- 
arrhythmia action. Since the animals are unanes- 
thetized an estimate of toxicity can be made at 
the same time. 


Hemorrhagic shock. Jos. G. Strawitz,* W. C. 
Leg,* E. R. Scumipt* anp O. S. Orrn. Depis. 
of Surgery and Pharmacology, Univ. of Wis- 
consin Med. School, Madison. 
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The efficacy of 1-ethane sulfonyl (4-ethyl) pi- 
perazine in prolonging the survival time of dogs 
subjected to irreversible hemorrhagic shock has 
been determined. The animals were anesthetized 
with pentobarbital sodium 30 mg/kg. intrave- 
nously and heparin 2 mg/kg. was given to prevent 
clotting. Mean arterial blood pressure was deter- 
mined directly from the femoral artery with a 
mercury manometer and recorded graphically. 
Using paired dogs of the same sex, approximately 
the same age and weight, the blood pressures were 
lowered simultaneously to about 40 mm. Hg by 
rapid bleeding from the femoral arteries. Subse- 
quent small withdrawals of arterial blood were 
made as necessary to maintain the hypotensive 
levels. After such a hypotensive level had been 
maintained for at least 30-60 minutes, 50 mg/kg. 
of l-ethane sulfonyl (4-ethyl) piperazine was 
administered in 5 cc. of saline solution intrave- 
nously in 10 minutes to 1 animal of the pair. The 
control animal was given a similar volume of 
saline. The administration of drug usually pro- 
duced a fairly pronounced fall of blood pressure. 
‘There was recovery from this decline to the pre- 
vious hypotensive level if the drug was given 
within the first hour of hypotension. Upon injec- 
tion after 1} hour or more, the pressure remained 
depressed and death usually was hastened. Obser- 
vation of both animals at the mean blood pres- 
sure level of not above 40 mm. Hg was continued 
until death ensued. The drug was considered to 
be effective if the treated animal survived the con- 
trol by a significant period of time. Post-mortem 
examinations were performed. 


Effect of nitrogen mustard on alloxan diabetes. 
FRANK M. StTuRTEVANT, JR.,* Francis J. SAUN- 
pERS* AND D. M. GREEN. Div. of Biological 
Research, G. D. Searle and Co., Chicago, Ill. 
Alloxanized male rats were injected daily with 

0.01-0.20 mg/kg. intravenously of methyl bis 

(8-chlorethyl) amine for periods of 5, 11 and 33 

days. Weekly body weights and daily urine vol- 

umes and glucose excretions were recorded. Re- 
sponse was measured by percentage decrease in 

daily glucose excretion, the excretion of the 3 

days preceding treatment being compared to that 

of the 3rd, 4th and 5th days of treatment. Nitro- 
gen mustard reduced glycosuria in such a manner 
that a log dose-response curve could be drawn and 
compared to a similar curve for protamine zinc 
insulin. The log doses of mustard and insulin 
were linearly related through equivalent re- 
sponses. The length of mustard treatment deter- 
mined the duration of reduced glycosuria. Ad- 
ministration of nitrogen mustard to 3 human 
diabetic patients in doses of 0.10 mg/kg/day for 

5 days was without influence on blood glucose 

level or urinary glucose excretion. 
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Effect of the liver on the biotransformation of 
d- and /-methadone. CuHEN-YU Suna* anp Ff. 
Leone Way. College of Pharmacy and Div. of 
Pharmacology and Exptl. Therapeutics, School 
of Medicine, Univ. of California, San Francisco. 
It was previously established that the liver is 

the chief organ for metabolizing d,! methadone 

(Suna, C. Y. anp Way, E. Leona. J. Pharmacol. 

98: 72-76, 1950). However, it has not been estab- 

lished that the d and 1 forms have identical 

metabolic pathways. Since they differ greatly in 
their pharmacologic properties, studies were initi- 
ated to ascertain if the liver would differentiate 
between the 2 isomers with respect to rate or 

manner of degradation. When approximately 200 

mg. of rat liver slices were suspended in 3 cc. of 

Kreb-Ringer solution containing 20 yg. of d- or 

of /-methadone in the presence of oxygen, the 

amount of each form recovered after various time 
intervals was approximately the same. The op- 
timal pu for the reaction was found to be the 

same for both isomers, being between 7.5 to 8.5. 

Hydroxylamine, azide cysteine, ascorbic acid, glu- 

tathione, fluoride, cyanide, and arsenite all in- 

hibit the reaction to varying degrees, but none 
of the inhibitors exhibited any differential effect 
on the rate of degradation of the d and / forms. 

It appears, therefore, that d- and /-methadone 

have certain metabolic pathways which are identi- 

cal. (Supported in part by the National Institutes 
of Health, Bethesda, Maryland.) 


Effects of liver injury and nephrectomy on the 
anticonvulsant activity of trimethadione. Ewart 
A. SwinyArp, R. E. Briney,* G. A. BucHANAN,* 
D. A. Burnetr,* Kerra Forsytu,* Haroip 
Oxrin* and Louis S. Goopman. Depts. of Phar- 
macology, College of Pharmacy and College of 
Medicine, Univ. of Utah, Salt Lake City. 

The EDso of trimethadione was determined at 
2, 5 and 12-hour intervals in normal, carbon 
tetrachloride-treated and nephrectomized rats; 
the end point employed was abolition of the tonic 
extensor component of maximal electroshock seiz- 
ures. The drug was administered intraperitoneally 
at times selected to permit testing at 36-48 hours 
after a single subcutaneous dose of carbon tetra- 
chloride (2 cc/kg. of a 50% solution in peanut 
oil) or at 12 hours after nephrectomy. The data 
were analyzed statistically for the effects of these 
experimental procedures on the anticonvulsant 
potency and the duration of action of the drug. 
Carbon  tetrachloride-induced liver damage 
markedly increases both the potency and the 
duration of action of trimethadione. The most 
significant increase in potency occurs at the longer 
time intervals. In contrast, nephrectomy does 
not significantly alter the anticonvulsant potency 
or the duration of action. These data suggest that 
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in rats the liver is the principal site for the degra- 
dation of trimethadione to products devoid of 
anticonvulsant action, and that nephrectomy 
plays no significant role in the fate or the excre- 
tion of this compound. Similar studies are being 
conducted in order to determine the effects of 
these same procedures on the anticonvulsant 
properties of paramethadione. (Research sup- 
ported by a grant from National Institutes of 
Health, Public Health Service.) 


New alkaloids of veratrum. Epwarp D. Swiss* 
AND GrorGE L. Matson. Dept. of Pharmacology, 
Boston Univ. of School of Medicine, Boston, 
Mass. 

Six new ester alkaloids have been recently iso- 
lated from the several species of Veratrum by the 
Department of Organic Chemistry, Riker Labora- 
tories, Los Angeles, California. These alkaloids 
have been tested for their hypotensive properties 
according to the method of Maison, Gotz and 
Stutzman (J. Pharmacol. & Exper. Therap. 103: 
74, 1951). Dosage of each alkaloid adequate to 
produce 30% fall of mean arterial pressure in 
anesthetized dogs was determined by 10-minute 
infusion with comparison to standard dose of 
reference powder (Veriloid) in same animal. Doses 
in ug/kg/minute were: Alkaloid VB (Veratrum 
Viride) 0.256 (0.21-0.33); Alkaloid VFA (Vera- 
trum fimbriatum) 1.1 (0.95-1.4); Alkaloid VFB 
(Veratrum fimbriatum) 0.12 (0.11-0.14); Alka- 
loid VFC (Veratrum fimbriatum) 1.2 (0.9-1.7); 
Alkaloid VFD (Veratrum fimbriatum) 0.24 (0.19- 
0.32) and Alkaloid SAA (Veratrum Eschscholtzii)- 
0.42 (0.36-0.51). VFB M1 and VFB M2, methanoly- 
sis products of alkaloid VFB had the following 
respective potencies: 0.36 (0.27-0.54) and 0.77 
(0.46-2.3). The emetic dose 50 values for dogs by 
vein expressed as pg/kg. are: VB 4.4 (3.3-5.8); 
VFB 2.8 (1.9-4.1); VFD 8.8 (7.5-10.2) and SAA 
10.8 (8.7-13.4). When the values are corrected for 
differences in potency, they do not differ sig- 
nificantly from other Veratrum derivatives which 
have been tested (Swiss, E. D. J. Pharmacol. & 
Exper. Therap. In press; 101: 35, 1951). The mouse 
LDso0 values (intraperitoneal) as mg/kg. were: 
VB 0.34 (0.25-0.4); VFB 0.22 (0.16-0.31), VFD 
0.66 (0.54-0.81) and SAA 0.175 (0.06-0.5). The 
following synthetics were tested for their hypo- 
tensive properties: penta-acetyl-germine, isorubi- 
jervine diacetate, isorubijervine di-methylethyl- 
acetate, O-acetyl-N-methyljervine, O-isobutyl-N- 
methyljervine, germine triphenylurethane, I-jer- 
vine diacetate, N-methyl-x-hydrojervine acetate, 
isojervine triacetate, germine acetonide acetate 
and germine monoisobutyrate. The equipotent 
doses of these substances were all greater than 
10 ug/kg/minute. 
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Cardiovascular actions of adenyl compounds II. 
Vireinia L. Sypow* aNnp Raymonp P. AuL- 
quist. Med. College of Georgia, Augusta. 

We have reported (Federation Proc. 9: 319, 1950) 
that 3-adenylic acid, 5-adenylic acid and adenosine 
were the only active vasodepressor-vasodilator 
compounds in a varied group of simple degrada- 
tion products of nucleic acids. The cardiac effects 
of these 3 compounds have been further inves- 
tigated. 1) Perfused rabbit heart: Single doses, 0.5 
mg. or more, produced a transient decrease in 
rate and amplitude. Continuous perfusion with 
concentrations ranging upward from 10 yg/ml. 
slowed the heart for the duration of the perfusion 
but only transiently decreased the amplitude. 
No significant changes in coronary flow were found. 
2) Anesthetized dogs: The compounds were ad- 
ministered intravenously, intra-aortically and 
into the left ventricle; the following were re- 
corded; arterial and left ventricular pressures 
and the ECG (6 leads consecutively or 2 leads 
simultaneously). The arterial pressure was de- 
creased, due primarily to peripheral vasodilation 
as previously reported. The principal ECG change 
was a shift in the frontal plane T vector coinci- 
dental with the fall in arterial pressure. In the 
unatropinized dog the heart rate was increased 
during the depressor response. In the atropinized 
dog the heart rate was usually decreased. Studies 
are now in progress to elucidate the mechanism 
of this cardiac slowing produced by these adenyl 
compounds. (Supported in part by an A. M. A. 
Therapeutic Research Grant). 


Urocanic acid as in intermediate in the enzymatic 
conversion of histidine to glutamic and formic 
acids. Herspert Tasor, ALAN H. MEHLER,* 
Osamu Hayatsui* AND Jutius Wuite.* Natl. 
Insts. of Health, Bethesda, Md. 

Extracts of Pseudomonas fluorescens adapted 
to histidine have been shown to convert histidine 
quantitatively to glutamic and formic acids and 
ammonia (TaBoR AND Hayatsu1. J. Biol. Chem.., 
1952). Other workers, using liver enzymes, had 
obtained these compounds only after chemical 
hydrolysis of the products of histidine degrada- 
tion. Since their results led to conflicting proposals 
for the enzymatic mechanism involved, studies 
with Pseudomonas extracts were carried out using 
isotopically labeled histidine. Using histidine la- 
beled with N® in the a-amino position, it has 
been established that this nitrogen is converted 
to ammonia. The nitrogen of the glutamic acid 
formed was shown to be derived from the y (ring) 
nitrogen of histidine by experiments in which 
this position was labeled with N. Similar experi- 
ments with 2-C™ labeled histidine showed the 
quantitative conversion of this carbon to formic 
acid. The fate of the nitrogen atoms is consistent 
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with the suggested pathway through urocanic 
acid, but not with the mechanism involving 
primary rupture of the imidazole ring and per- 
sistence of the a-amino group. To test the role 
of urocanic acid, this compound was incubated 
with the enzyme and C™ labeled histidine. The 
isotope of the histidine metabolized was trapped 
by dilution with the added urocanic acid. The 
specific activity of the urocanic acid isolated at 
the end of the incubation was sufficient to account 
for essentially all of the histidine degraded during 
the experiment. 


Effect of whole body roentgen radiation on phag- 
ocytic function in rabbits. G. V. Tapuin, J. S. 
Grevior, C. Finnecan, M. L. LaNrer anp 
A. Dunn (introduced by THomas J. Hausy). 
School of Medicine, Univ. of California at 
Los Angeles. 

Although mid-lethal doses of radiation produce 
little morphological change in the relatively radio- 
resistant cells of the reticulo-endothelial system, 
biological evidence indicates that their phagocytic 
function is depressed. Bacteremia develops during 
the acute phase of the radiation syndrome and a 
parallelism exists between it and the total mor- 
tality. It has been observed that, after intravenous 
injection of 1.3 mg/kg. prodigiosin, this colloidal 
dye is rapidly distributed throughout the organs 
of the RE system and is not excreted in the urine. 
Spectrophotometric analysis of extracts of these 
organs and the blood plasma serves to measure 
the degree and rate of clearance of the dye parti- 
cles from the blood and their deposition in the 
RE system. Pre- and postirradiation studies on 
several hundred rabbits subjected to 300 to 1200 
r acute whole body x-irradiation revealed that 
doses of 300 r had little effect upon the blood 
clearance of prodigiosin. However, at 800 r and 
above there was a depression of the phagocytic 
function of the cells of the macrophage system 
during the first 2 weeks. This was followed by a 
rapid return to normal or above by the end of the 
4th week. It was also observed that an inverse 
relation exists between spleen weight and prodigi- 
osin blood clearance. There is a reciprocal rela- 
tionship between prodigiosin uptake in the RE 
organs and the blood clearance during the first 
postirradiation month. These findings suggest 
that prodigiosin might be used as a clinical labora- 
tory test for phagocytic function of the macro- 
phage system to assess the degree of injury pro- 
duced by acute whole body irradiation. (This 
paper was based on work performed under Con- 
tract No. AT-04-1-GEN-12 between the Atomic 
Energy Commission and the University of Cali- 
fornia at Los Angeles.) 


In vitro release of CO, by N-alkyl oxazolidine- 
2,4-diones and their protection against Metra- 
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zol convulsions. J. D. Taytor AND E. L. Berr-. 
CHER (introduced by R. K. Ricwarps). Depi. 
of Pharmacology, Abbott Labs., North Chicago, Ill. 
Two effective agents against petit mal epilepsy 
are CO; and certain oxazolidinediones. In a pre- 
vious abstract (Federation Proc. 10: 340, 1951) a 
manometric method for the determination of 
Tridione in tissues based on the measurement of 
CO. produced by alkali followed by acid was 
described. With other N-alkyl oxazolidine-2,4- 
diones it was found that the amount of CO, 
evolved by the above treatment depended on the 
substituents on the ring. The relative amount of 
CO: produced by an oxazolidinedione in 30 min- 
utes was compared with its intraperitoneal. dose 
giving complete protection against Metrazol-in- 
duced convulsions in mice (100 mg/kg. subcutane- 
ously). It was found that the potency of water- 
soluble, N-alkyl oxazolidine-2,4-diones against 
Metrazol-induced convulsions was proportional 
to the relative amount of COz produced in vitro. 
In 7 water-soluble compounds the product of the 
effective anti-Metrazol dose and the molar frac- 
tion of CO, liberated in vitro was relatively con- 
stant. Although this might seem to implicate CO, 
as the common effective agent, it is also possible 
that the relative rate of formation of the unstable 
carbonate intermediate may be involved. 


Epinephrine and arterenol cutaneous vasocon- 
striction and adrenergic blockade. James P. 
TayYLor* AND Raymonp P. Autauist. Med. 
College of Georgia, Augusta. 

The intracutaneous injection of vasoconstrictors 
such as epinephrine delays the appearance of the 
skin blueing response produced by the local ap- 
plication of chloroform in rabbits treated with 
Trypan Blue. Using this test, the comparative 
cutaneous vaosconstriction produced by levo- 
epinephrine and levo-arterenol, and the effect of 
adrenergic blockade thereon, have been deter- 
mined in anesthetized rabbits. Concentrations of 
epinephrine and arterenol ranging from 1 X 10* 
to 1 X 10-* molar were compared. Epinephrine 
was found to be more active than arterenol. Equiv- 
alent delays in the skin blueing response were 
obtained with concentrations of epinephrine 75 
those of arterenol. These results are in agreement 
with the postulated comparative effects of these 
amines as presented by this laboratory (Am. J. 
Physiol. 153: 586, 1948). Adrenergic blocking 
agents, including Piperoxan, Regitine, Ro 2-3248, 
CCK-197, Dibenamine, SY-28 and SKF-688A were 
administered intravenously at variable intervals 
before the epinephrine and arterenol. All of the 
blocking agents diminished, or abolished, the 
cutaneous vasoconstriction, depending on the 
dose administered and the time of injection. 
Ganglionic blocking agents were without signifi- 
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cant effect. Comparative data will be presented. 
(Supported by a grant from the American Heart 
Association.) 


Lack of toxicity of parathion spray residue in 
orange peel and juice. CLiINton H. THIENEs, 
OrsELL M. MereEpitTH,* EpmMunp Prescott* 
AND JOHN Parsons.* School of Medicine, Univ. 
Of Southern California, Los Angeles. 

Oranges were sprayed with a suspension of 4 
pounds of 25% wettable powder of parathion in 
100 gal. water at the University of California 
Citrus Experiment Station orchard under the 
direction of Dr. A. M. Boyce; the fruit was picked 
2 days later, juiced, and the peel dried and ground 
under the supervision of W. E. Baier at the By- 
Products Research Laboratories of the Califor- 
nia Fruit Growers Exchange. Groups of 12-20 
male, and 12-20 female white rats were fed the 
following diets: standard powdered laboratory 
diet, standard diet plus 25% parathion-sprayed 
dried peel, standard diet plus 25% unsprayed 
dried peel, standard diet and equal parts of water 
and orange juice from sprayed and from unsprayed 
fruit, respectively, in the drinking fountain. Half 
the experiment was with fruit sprayed at the 
beginning of the experiment and used throughout 
the 48 weeks of the experiment; the other half 
was with fruit processed weekly and fed the fol- 
lowing week for 48 weeks. As judged by the growth 
curves, lack of unusual symptoms attributable to 
parathion, comparative mortality, and cholines- 
terase activity of the blood, it was apparent that 
the amount of parathion remaining on the dried 
peel was not sufficient to cause poisoning. The 
dried peel contained 4-25 parts/million, the juice 
no parathion. (Supported by a grant from the 
American Cyanamid Company.) 


Effect of administration of adrenocorticotrophic 
hormone on acetylcholine content of the brain. 
CiaRA TorDA AND Haroitp G. Wourr. Depis. 
of Medicine (Neurology) and Psychiatry, New 
York Hosp.-Cornell Med. Center, New York City. 
Administration of the adrenocorticotrophic hor- 

mone of the pituitary gland (ACTH) to man and 

animals induces symptoms suggesting changes in 
the acetylcholine metabolism. It is known that 
prolonged administration of ACTH increases the 
ability of brain to synthesize acetylcholine. Fur- 
thermore, prolonged administration of ACTH in- 
creases somewhat the activity of acetylcholine 
esterase. In the following the effect of adminis- 
tration of ACTH on the acetylcholine content of 
the brain was investigated. The total acetyl- 
choline content of the brain homogenates was 
assayed biologically on the sensitized rectus ab- 
dominis muscle of the frog. Within 2-5 minutes 
after intraperitoneal administration of ACTH 
the acetylcholine content of the brain increased. 
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This was followed by a return of the acetylcholine 
content within normal limits in about 15 minutes 
after administration of ACTH. The acetylcholine 
content of the brain approximated normal values 
in animals receiving ACTH for several days and 
in hypophysectomized animals. 


Survival of rats with high free acetylcholine (ACh) 
in the brain. W. W. TourTELLOTTE (introduced 
by J. M. Coon). Dept. of Pharmacology, Univ. 
of Chicago, Chicago, Ill. 

Sprague-Dawley rats were poisoned with lethal 
doses of di-isopropyl fluorophosphate (DFP), 4 
mg/kg., i.m. 5 minutes after being pretreated 
with neostigmine methyl-sulfate (N), 0.1 mg/kg., 
or physostigmine salicylate (P), 0.15 mg/kg., 
subcutaneously. Rats treated with N-DFP had 
brain cholinesterase (ChE) activity of 1-2% of 
the initial activity at 5 hours, whereas P-DFP 
treated rats had 19-24% of the initial activity at 1 
hour, and 8-12% at 8 hours. In rats treated with 
N-DFP, the free ACh concentration in the brain 
rose linearly from 0.8 ug/gm. to a maximum of 5.2 
at 1.0 hour before decreasing. This is in contrast 
to P-DFP treated rats in which the free ACh rose 
linearly to a maximum of 3.8 at 0.5 hour before 
decreasing. With N-DFP treated rats the free 
ACh concentration of the submaxillary gland rose 
from 1 ug/gm. to a maximum of 1.6 at 0.5 hour be- 
fore decreasing; whereas, with P-DFP treated 
rats the free ACh concentration rose to a maximum 
of 3 at 0.5 hour before decreasing. The skeletal 
muscle free ACh did not change with either treat- 
ment. At the time of death, approximately 4 hour, 
the rats poisoned with DFP alone had similar free 
ACh concentrations in the brain, in the submaxil- 
lary gland, and in the muscle as did those rats 
treated and surviving P-DFP treatment. The 
data indicate that high free ACh concentration 
(6.5 times normal) and low ChE activity (1-2% 
of normal) in the brain is compatible with life in 
Sprague-Dawley rats. 


Effect and distribution of local anesthetics in 
the normal and desheathed nerve. A. P. TRu- 
ANT AND VINCENT LANzONI (introduced by 
Byron B. Cuarxk). Pharmacology Dept., Tufts 
College Med. School, Boston, Mass. 

Attention has been focused on a direct ap- 
proach for studying the role of the nerve sheath 
in the diffusion of local anesthetics into the main 
portion of the normal, desheathed and resheathed 
bullfrog sciatic-peroneal nerve. The distribution 
of cocaine, procaine, zylocaine and monocaine 
was determined quantitatively in the nerve, and 
results were correlated with their blocking effects 
on the action potential. In comparison to the 
normal nerve, the desheathed nerve was found to 
be 8-10 times more responsive to the blocking ac- 
tion of all agents. Experiments on the perfusion 
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of the isolated sheath have been undertaken to 
elucidate this finding. The resheathed nerve was 
found to behave more like the normal nerve. It 
was noted that changes in the diameter of the 
desheathed nerve occurred with time. Using ef- 
fective blocking concentrations the uptake of 
drug by the nerve follows a linear function; this 
is not the case during the release of the drug from 
the nerve. During the first 60 seconds almost 50% 
of the total drug concentrations picked up by the 
normal and desheathed nerve is released. In ex- 
cess of 75% is liberated by the 5th minute. The 
remainder is set free over the next 60-minute 
period. This indicates that the nerve fiber has the 
ability to retain the drug. Further, the epineurium 
appears to have no major influence during the 
release phenomena. 


Local anesthetic studies with procaine and xylo- 
caine. Pau, E. Tuuuar (introduced by HEr- 
BERT A. Braun). Dept. of Pharmacology, Univ. 
of Texas Dental Branch, Galveston. 

Two series of observations on adult male sub- 
jects are cited: 1) in which tooth pulp sensitivi- 
ties were measured before and after ‘mandibular 
blocks’ with procaine and with xylocaine; and 
2) in which sensitivites of surface areas of the 
hand were measured before and after subcutane- 
ous infiltrations with these drugs. High frequency 
currents, adjusted to minimum effective am- 
perages, were applied to vital tooth structures 
with professional vitality testing instruments in 
the first series to produce characteristic sensa- 
tions serving to measure the subjects’ algesic 
state. Skin sensitivities in the second series were 
measured according to the exposure times needed 
to produce momentary stings with a focused light 
ray of pre-established intensity, By using intensi- 
ties which produced this stinging with approxi- 
mately 10 seconds’ exposure, hyperalgesia as well 
as hypo-algesia could be measured. Two per cent 
solutions of procaine hydrochloride and xylocaine 
hydrochloride were used in each series—without 
other vasoconstrictors. Approximately 1.5-cc. vol- 
umes were used in the mandibular injections; 
0.15-cc. volumes were used for the surface infil- 
trations; and no other surgery was performed. Re- 
sponses were timed or measured mechanically by 
a skilled operator, and the subjects were kept in 
ignorance of the drug being used. Subjective 
notations were made without prompting or sug- 
gestion. Procaine and xylocaine produced ef- 
fective degrees of nerve block and anesthesia in 
the concentration and volumes described. Anes- 
thesias were somewhat slower in onset, of shorter 
duration, and less uniformly complete following 
procaine; and undesirable hyperalgesias were fre- 
quently observed following procaine anesthesias. 


Further studies on effect of pentobarbital sodium 
on adrenalectomized rats. James R. TUREMAN,* 
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ARNOLD H. MALoney, CLEO Frorx* AND Wat- 

TER M. Booker. Dept. of Pharmacology, Howard 

Univ. Med. School, Washington, D.C. 

Preliminary experiments in this laboratory have 
shown that the sleeping time of adrenalectomized 
rats is increased more than 100% beyond that of 
the intact controls when administered 30 mg/kg. 
pentobarbital sodium. Furthermore, both female 
intact and female adrenalectomized animals sleep 
longer than their counterparts of the male sex. 
Treatment of the adrenalectomized animals with 
cortisone, DCA and ascorbic acid, revealed some- 
what of a confused picture; ascorbic acid 
lengthened the sleeping time in both intact and 
adrenalectomized animals; cortisone lessened 
somewhat the sleeping time of the adrenalecto- 
mized animals, but lengthened that of the intact 
animals, DCA was more effective in diminishing 
sleeping time of females than of males. Early 
experiments have indicated a difference of the 
‘waking’ blood levels of the barbiturate in the 
intact and adrenalectomized animals. Experi- 
ments in progress are designed to extend the pre- 
liminary observations. 


Action of atropine on sympathetic ganglia. Kris- 
TEN M. TvEpDE* AND Raymonp L. CaHENn. Mallt- 
bie Labs., Morristown, N. J. 

There is a discrepancy of results regarding the 
effect of atropine on transmission through auto- 
nomic ganglia, probably because different experi- 
mental conditions and methods were used. The 
present study concerns several criteria of gang- 
lionic activity investigated at various dose levels 
of atropine. In only 4 of 7 cats anesthetized with 
Dial, atropine (1 mg/kg. intravenously) signifi- 
cantly relaxes the sustained contraction of the 
nictitating membrane elicited by electrical stimu- 
lation of the preganglionic nerve fibers; 2 and 3 
mg/kg. are effective in 3 other animals. No re- 
laxation is observed after atropine when stimula- 
tion is applied to the postganglionic fibers. In 6 
cats under chloralose, atropine up to 3 mg/kg. 
intravenously does not decrease the carotid sinus 
pressor reflex. In 6 other cats submitted to arti- 
ficial respiration, 6-10 mg/kg. is required to block 
the pressor reflex resulting from carotids occlusion. 
The pressor response to acetylcholine (300 y/kg.) 
and 2 ganglionic stimulant agents, 1-dimethy]-4- 
phenylpiperazinium iodide (40 y/kg.) and 2-ben- 
zylphenyl-B-dimethylamino-ethyl ether methio- 
dide (30 y/kg.) is not significantly decreased unless 
a dose from 6-15 mg/kg. is injected. Such gang- 
lionic blocking action, however, is of shorter dura- 
tion than the anticholinergic one. 


Effectiveness of anticurarizing agents at different 
frequencies of stimulation. E. F. Van MAANEN. 
Pharmacology Dept., Univ. of Cincinnati College 
of Medicine, Cincinnati, Ohio. 

In anesthetized rats paralysis of the sciatic 
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nerve-muscle preparation was produced by in- 
travenous injection of d-tubocurarine. The rates 
of stimulation studied were 5, 2, 0.5, and 0.2 
stimuli/second. Increase in frequency of stimula- 
tion causes a decrease of the paralyzing doses 
(pDs0) of d-tubocurarine (J. Pharmacol. & Exper. 
Therap. 103: 358, 1951). In order to test the anti- 
curare effect of tensilon chloride (Ro 2-3198) and 
neostigmine methylsulfate it is desirable to use 
doses which produce maximal effect but do not of 
themselves depress the twitch height. In the 
ease of tensilon the range of doses which produces 
maximal anticurare effect is narrow (1-3 mg/kg. 
at 0.5 stimuli/second). With 1 mg/kg. the anti- 
curare effect decreases at the highest rate of 
stimulation. But at this requency the pPDso of 
tensilon itself is 3.8 mg/kg. Neostigmine has a 
wider range of doses which produces maximal 
anticurare effect (0.03-0.3 mg/kg. at 0.5 stimuli/ 
second) and the dose of 0.03 mg/kg. is no greater 
that > of the depressant dose even at the highest 
i frequency used. The relative anti-curare effect 
of this dose of neostigmine is the same at all 4 
frequencies, i.e. the ratios of the PDso’s after 
neostigmine over their control values are, respec- 
tively, 2.03, 1.93, 1.98, and 2.02. 


Effect of drugs on tremor in monkeys (motion 
picture). VERNON G. VERNIER (introduced by 
Kaus R. Unna). Dept. of Pharmacology, Univ. 
of Illinois College of Medicine, Chicago. 

Tremor at rest in monkeys has been produced 
by the method of Ward and Peterson by placing 
small bilateral electrolytic lesions in the midbrain 
of monkeys (Macaca mulatta). Using the Horsley- 
Clarke stereotaxic instrument these lesions were 
located in the reticular formation of the midbrain 
between the substantia nigra and the red nulceus 
and were about 2 mm. in diameter. The positions 
of the lesions were verified histologically and are 
illustrated. Following recovery, these monkeys 
manifested postural tremor in the extremities 
at a rate of about 6-8/second, fairly closely re- 
sembling the tremor of human parkinsonism. 
Neurological examinations revealed normal patel- 
lar reflexes and unimpaired ability to grasp. The 
tremor disappeared with voluntary activity of 
the involved extremity. The motion picture shows 
the inhibition of tremor for over an hour after 
apomorphine (0.1 mg/kg., intramuscularly). The 
tremor gradually returns so that 80 minutes after 
the injection it reaches the control amplitude and 
strength. Both the normal control and tremor 
monkeys display considerable excitement with 
this drug. The film also includes illustrations of 
suppression of hyperkinesia by apomorphine as 
demonstrated in the electromyogram of a tremor 
monkey. Similar results are shown in a tremor re- 
cording from a Parkinsonian patient. (Supported 
by a research grant from the National Institutes 
of Health, Public Health Service.) 
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Enzymatic mechanism of creatine synthesis. PAUL 
J. Vianos, Jr.* anp G. L. Cantoni. Dept. of 
Pharmacology, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

Creatine synthesis in liver homogenates in- 
volves methylation of guanidoacetate. Lt-Methio- 
nine is the methyl donor compound; the reaction 
requires adenosinetriphosphate and Mg*t (Bor- 
sooK AND Dusnorr. J. Biol. Chem. 171: 363, 1947; 
Cowen. J. Biol. Chem. 193: 851, 1951). Previous 
work on an analogous transmethylation reaction, 
the biosynthesis of N’-methylnicotinamide, led 
to the suggestion that activation of methionine 
is a prerequisite for the transfer of its methyl 
group (Canton. J. Biol. Chem. 189: 745, 1951). 
It has now become clear that activation of me- 
thionine by reaction 1 (u-methionine + ATP 
GSH, Mg*” ‘active methionine’ + inorganic phos- 
phate) can be coupled with reaction 2 (active methi- 
onine + guanidoacetate — creatine + X) to give 
creatine. An enzyme catalyzing reaction 2 has been 
found in extracts of guinea pig, rabbit, beef and 
pig liver. Pig liver extracts have been purified 
15 to 20-fold by ammonium sulfate fractionation 
followed by adsorption on and elution from 
alumina Cy. The partially purified enzyme, guan- 
idoacetate methylpherase, is free of methionine- 
activating enzyme. It will not methylate nico- 
tinamide. Oxygen, SH-groups or Mg** are not 
required for its activity. One of the reaction 
products has been identified as creatine by: 
a) the a-naphthol-diacetyl creatine reaction; 6) 
conversion to creatinine determined as the 
alkaline picrate following adsorption on Lloyd’s 
reagent. The nature of other reaction products is 
under investigation. 


An improved method for the determination of 
5-iodo, 1-thiouracil (Itrumil) in blood. GiL- 
MOoUR WaGLE* AND A. J. PLumMER. Research 
Labs., Ciba Pharmaceutical Products, Inc., Sum- 
mit, N.J. 

Sodium-5-iodo, 2-thiouracil (Itrumil), as re- 
ported previously, can be extracted from blood 
plasma with butyl acetate after acidifying with 
hydrochloric acid. Itrumil is removed from the 
butyl acetate with sodium hydroxide and this 
extract, after acidification with acetic acid, is 
applied to a sheet of Whatman No. 1 filter paper. 
The chromatogram is developed for 16 hours in a 
butanol-water system according to the technique 
of Shabica and Solook (Federation Proc. 9: 314, 
1950). After drying in the hood at room tempera- 
ture the chromatogram is examined under ultra- 
violet light. An absorption band is identified at 
Ry, 0.7 and its outline clearly defined with pencil. 
The intensity of this band gives an indication as 
to the amount of Itrumil present. The outlined 
area of the paper is cut out and is twice shaken for 
an hour with 2 10-cc. portions of methyl alcohol. 
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The paper is finally washed with an additional 5 
ml. of methyl alcohol. The combined methy] al- 
cohol eluates are allowed to evaporate in a hood to 
dryness. The residue is dissolved in 3.0 ml. of dis- 
tilled water; 0.6 ml. of a pH 7.0 buffer is added. 
After mixing, 0.1 ml. of Grote’s reagent is added 
to develop a green color. The absorption is read 
at 720 uw after 5 minutes, using the Beckman 
Spectrophotometer. Determination of the Itrumil 
present is based on a calibration curve prepared 
by the determination (in the above manner) of 
known amounts of Itrumil added to plasma. 


Emetic trigger zone and motion sickness in dogs. 
S. C. Wana* anv H. I. Cutnn. College of Physi- 
cians and Surgeons, Columbia Univ., New York, 
and School of Aviation Medicine, Randolph Field, 
Tex. 

Wang and Borison (1950) have localized a 
chemoreceptive trigger zone for emesis in the 
caudal portion of the medulla. Ablation of this 
zone protects dogs from vomiting to apomorphine 
and other centrally acting emetics. The vomiting 
center remains intact in these animals, because 
they vomit to threshold doses of orally adminis- 
tered copper sulphate. Twelve dogs which have 
been consistently sensitive to swinging motion on 
4 successive weekly trials are selected for the 
operations: bilateral labyrinthectomy (3 dogs), 
extirpation of nodulus and uvula (3), trigger zone 
ablation (5) and sham operation (one, which 
showed no change in sensitivity in motion sick- 
ness). The results shown in the labyrinthec- 
tomized and cerebellar animals are in conformity 
with those reported by Sjoberg (1931) and by Ty- 
ler and Bard (1949), respectively. The findings on 
trigger zone ablated dogs (see table) indicate that 
the chemoreceptive zone is in the direct pathway 
concerned with the vestibular reflex in producing 
motion sickness. The mechanism involved in the 
mediation of impulses to this zone is now under 
study. 


OPERA- POSTOPERATIVE 

TION— THRESHOLDS ROTATION 

TRIGGER Apomor- Copper TESTS 
ZONE phine sulphate (Nystagmus) 
no. mg. mg. 


7 5.0(?) 40 


SWING TESTS 
(Vomit) 


Occasional 
delayed 
positive 

Negative 

Negative 

Negative 

Negative 


Positive 


Positive 
Positive 
Positive 
Positive 


8 10.0 40 
9 5.0 40 
10 10.0 160 
11 0.2 160 


Effect of adrenergic blocking agents on ether 
hyperglycemia in rabbits. D. T. Warts. Dept. 
of Pharmacology, Univ. of Virginia Med. School, 
Charlottesville. 

There is considerable evidence that ether at 
anesthetic levels produces a hyperglycemia by 
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stimulating the sympathico-adrenal system with 
the subsequent release of epinephrine and mobili- 
zation of liver glycogen. In the present investiga- 
tion Dibenamine, Priscoline and Hydergine (a 
mixture of equal parts of the methanesulfonates 
of dihydroergocornine, dihydroergocristine and 
dihydroergokryptine) have been used in an at- 
tempt to block this hyperglycemic action of ether. 
Each drug was tested on a group of 12 rabbits and 
the values given below are the means for each 
group. Thirty minute surgical anesthesia, as de- 
termined by the absence of the corneal reflex, 
elicits a significant hyperglycemia in well-fed 
rabbits and has been used in all experiments. In 
an untreated group of rabbits the blood glucose 
increased 22.3 mg. %. This increase is highly sig- 
nificant; P > 0.01. When 0.15 mg/kg. of Hyder- 
gine was given 30 minutes before anesthesia the 
increase in blood glucose was only 2.6 mg. %. This 
increase is not significant; P > 0.5. After a dose 
of 5.0 mg/kg. of Priscoline administered 30 min- 
utes before anesthesia the blood sugar level rose 
16.0 mg. %. This is a significant increase, P > 
0.02. After a 50 mg/kg. dose of Dibenamine given 
20 hours before ether anesthesia the increase in 
blood glucose was 24.9 mg. %. This is a significant 
increase; P > 0.01. These results show that 
Hydergine is a very effective inhibitor of ether 
hyperglycemia in rabbits whereas Dibenamine and 
Priscoline at dosages approaching toxic levels 
have no effect on the hyperglycemia produced by 
ether anesthesia in rabbits. This is considered as 
indirect evidence that the adrenergic blocking 
action of Hydergine is different from that of 
Dibenamine and Priscoline. 


Further development of a mechanical heart-lung 
for the study of drugs on the peripheral circula- 
tion. Russet A. Waup. Dept. of Pharmacology, 
Med. School. Univ. of Western Ontario, London, 
Canada. 

Progress in the development of a mechanical 
heart and lung will be described. Graduated glass 
syringes are used as pumps. The stroke output 
may be read at any moment or varied at will. By 
means of a special cam the changes in volume of 
the syringes are made to follow the volume curve 
of the mammalian ventricle and the vascular sys- 
tem to pulsate physiologically. The artificail lung 
consists of a glass percolator in which oxygenation 
of the blood depends mainly on passing the blood 
through an aggregation of bubbles rather than the 
oxygen through the blood. By means of special 
cannulae a technique has been worked out whereby 
the time required to transfer from the animal’s 
heart and lungs to the mechanical heart and lung 
is reduced to 10-20 seconds; thus the nervous sys- 
tem is subjected to very little hypoxia. Ordinary 
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eye and other reflexes are presént for hours. Its 
use in pharmacological studies will be discussed. 


Tissue distribution and excretion of d- and of /- 
methadone. E. Leone Way AND CHEN-Yt Suna.* 
College of Pharmacy and Div. of Pharmacology 
and Exptl. Therapeutics, School of Medicine, 
Univ. of California, San Francisco. 

Although l-methadone and d-methadone differ 
markedly in their pharmacologic actions, espe- 
cially on the central nervous system, little is 
known about the metabolic fate of these two 
optical isomers. Consequently, a study on the 
fate of d- and l-methadone was initiated in rats, 
the determination of these compounds in tissues 
and excreta being carried out as previously re- 
ported for d,l methadone (Way, E. LEong., 
C-Y. Sune ano W. P. McKetway, J. Pharmacol. 
97: 222, 1949). The distribution of these isomers 
in the various tissues studied followed the same 
pattern as that of racemic methadone, with high 
concentrations being found in the lungs, liver, 
kidney and spleen and low concentrations in 
blood, brain, muscle and heart. The tissue levels 
of each of the isomers and of the racemic mixture 
are essentially of the same order of magnitude. 
Despite the greater analgetic potency of l-metha- 
done, it is not localized to any higher degree by 
the brain than the d-isomer. Only a minor fraction 
of each isomer is excreted in the urine and feces. 
Counter-current studies on rat urine indicate that 
the d-isomer may be metabolized to a slightly 
greater extent than the /-isomer. The results to 
date reveal no clue to explain the difference in 
pharmacologic actions of the optical isomers of 
methadone. (Supported in part by the Natl. 
Insts. of Health, Bethesda, Md.) 


Potency of antiepileptic drug combinations: 
phenobarbital and diphenylhydantoin on maxi- 
mal electroshock seizures. LawRENCE C. WEA- 
verR,* Ewart A. SwinyarD, LowEuit A. Woop- 
BURY AND Louis S. Goopman. Depts. of 
Pharmacology and Physiology, College of Phar- 
macy and College of Medicine, Univ. of Utah, 
Salt Lake City. 

The ED50’s of phenobarbital, diphenylhydantoin 
and combinations of these drugs were determined 
in rats; the end point employed was abolition of 
the tonic extensor component of maximal electro- 
shock seizures. The drugs were combined in vari- 
ous ratios on the basis of anticonvulsant effec- 
tiveness: the ED, of one drug was merged with 
the EDso9 — ED, of the other drug and the resulting 
mixture tested for its EDs0, 2 hours after subcuta- 
neous administration, as if it were a new drug. 
Results were analyzed statistically by a modifica- 
tion of the method for drug combinations given 
by Finney (Probit analysis, chap. 8, Cambridge, 
1947) in order to determine whether potentiation, 
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simple addition or antagonism of drug effects was 
evident. Potentiation occurred over a very narrow 
dose range. It was greatest with the EDy,.5 of 
phenobarbital plus the EDs0 — EDz.5 of diphenyl- 
hydantoin. This combination is approximately 
1.7 times more potent than would be expected if 
the effects were simply additive. There are no 
significant differences from the calculated EDs5o’s 
when ED, (x > 25) of diphenylhydantoin is com- 
bined with the EDs. = ED, of phenobarbital; 
however, there is a slight tendency toward an- 
tagonism. The potencies of the above combina- 
tions, using the minimal electroshock seizure, 
hyponatremic and Metrazol tests, are under in- 
vestigation. In addition, these studies are being 
extended to other combinations of therapeutically 
useful antiepileptic drugs. (Research supported 
by grant from Natl. Insts. of Health, Public 
Health Service.) 


Relationship of potassium to effects of pheno- 
barbital on QO; of brain slices. B. A. WESTFALL. 
Dept. of Physiology and Pharmacology, Univ. of 
Missouri School of Mediine, Columbia, Mo. 

As calcium and magnesium have been shown to 
be essential for an increase in the Qo, of cerebral 
cortex slices after the addition of small concen- 
trations of phenobarbital, it seemed desirable to 
determine whether or not potassium is necessary 
for such an increase in Qo,. The Qo, of cerebral 
cortex slices from each of 10 rats was determined 
by the Warburg technique (37° C.) using Kreb’s 
Ringer-phosphate buffer solution carrying 0.2 % 
glucose. Slices from each animal were placed in 3 
substrates: 1) without potassium, 2) with .0064 
M potassium and 8) .0128 m potassium. Phenobarbi- 
tal tipped in (0.2 mg. %) after a 30-minute control 
period produced a rise in Qo, of 10.5% (P < .002) 
with no potassium, 7.1 % (P < .006) with .0064 
M potassium and 8.7 % (P < .001) with .0128 m 
potassium in the substrate. Therefore, potassium 
seems to be unrelated to the increased Qo, due 
to the phenobarbital. An additional observation 
was a higher Qo, with potassium in the substrate 
than without the potassium, both in the control 
period and after addition of phenobarbital. 


In vitro studies of renal secretion. Virain D. 
WIEBELHAUS,* Rospert L. Kemp* ann Karu 
H. Beyer. Pharmacology Section, Research Div., 
Sharp & Dohme, Inc., West Point, Pa. 

The in vitro secretion of phenol red (PSP) and 
p-aminohippurate (PAH) can be inhibited com- 
pletly by carinamide or ‘Benemid’ at levels that 
do not inhibit oxidation or transphosphorylation. 
Acetate (.01 m) antagonizes the action of these 
inhibitors. PSP, penicillin and PAH compete for 
the secretory mechanism in witro. A series of 
carinamide and ‘Benemid’ type compounds were 
tested on a) in vitro secretion of PSP, 6b) the in 
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vitro secretion of PAH, and c) the in vitro con- 
jugation of PAB with glycine. Each compound had 
a similar degree of inhibitory activity in all 3 
tests, i.e. there was a definite parallelism which 
suggests that a conjugation reaction may be an 
essential step in the renal transfer system. Since 
Chantrenne demonstrated the CoA requirement 
of the PAB-glycine conjugase we experimented 
with renal slices from rats on a pantothenic acid 
deficient diet. The renal and hepatic tissues of 
these rats contained only about 50 % as much CoA 
as the controls. However, renal slices from these 
rats still secreted PSP and PAH very actively and 
also gave very good responses to added acetate. 
If CoA is required for the secretion of these com- 
pounds the degree of depletion we attained was 
not sufficient to demonstrate it. Fluoroacetate 
inhibits the in vitro secretion of PAH, but only 
moderately decreases the stimulation given by 
added acetate. 


Effects of morphine and N-allylnormorphine on 
reflexes in dog and cat. ABRAHAM WIKLER AND 
R. L. Carter.* NIMH Addiction Research Cen- 
ter, USPHS Hosp., Lexington, Ky. 

In 18 chronic spinal dogs. morphine (2-100 
mg/kg.) depressed flexor and crossed extensor 
reflexes markedly; the effects of N-allylnormor- 
phine (0.2-100 mg/kg.) were similar but much less 
intense. Knee jerks were affected variably and 
slightly by both drugs. Extensor thrusts were un- 
affected by either drug, enhanced by morphine, 
or depressed by N-allylnormorphine. N-allylnor- 
morphine antagnoized the depressant effects of 
morphine on the flexor and crossed extensor re- 
flexes. If N-allylnormorphine was given first, the 
subsequent depressant actions of morphine were 
usually blocked (interval between subcutaneous 
injections 45 + 15 minutes). When 30 mg/kg. of 
N-allylnormorphine was injected subcutaneously 
1 hour after 100 mg/kg. of morphine, a typical 
‘morphine abstinence syndrome’ appeared both 
in the segments rostral to the level of transection, 
and in the paralyzed hindlimbs (5 experiments). 
Such abstinence syndromes were also observed 
within 20 minutes after subcutaneous injection of 
single doses of N-allylnormorphine in 3 ‘addicted’ 
preparations. Two mg/kg. of the drug produced 
these effects after morphine had been adminis- 
tered regularly in doses of 2 mg/kg. q6h for 4 
days. As addiction continued at the same 
morphine dose level, the abstinence syndromes 
which were precipitated by the same single dose of 
N-allylnormorphine increased markedly. In in- 
tact cats, 5 mg/kg. of N-allylnormorphine pro- 
duced no notable changes in behavior but an- 
tagonized the ‘motor excitant’ effects of 5 mg/kg. 
of morphine. In acute spinal cats, N-allylnor- 
morphine, 0.5-15 mg/kg., enhanced the flexor 
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and crossed extensor reflexes, blocked depressant 
effects of morphine thereon, or reversed them if 
morphine was injected first. 


Precipitation of ‘abstinence syndromes’ by single 
doses of N-allylnormorphine in addicts (motion 
picture). ABRAHAM WIKLER, R. L. Carrer,* 
H. F. Frasger* anp Harris Ispett. NIMH Aa- 
diction Research Center, USPHS Hosp., Lexing- 
ton, Ky. 

During active addiction to morphine or metha- 
done, acute ‘abstinence syndromes’ appeared after 
subcutaneous injection of single doses of N-allyl- 
normorphine. In both morphine and methadone 
addicts, the syndrome resembled strikingly that 
which is observed after abrupt withdrawal of 
morphine, except that after N-allylnormorphine, 
withdrawal signs appeared within 15 minutes, 
reached peak intensity by 45 minutes and then 
subsided slowly. One hour after N-allylnormor- 
phine, even intravenous injection of morphine or 
methadone had little ameliorating effect on the 
‘abstinence syndrome’. Such abstinence syn- 
dromes could be demonstrated by subcutaneous 
injection of single doses of 15 mg. of N-allyl- 
normorphine as early as one week after experi- 
mental addiction to morphine 15 mg. or methadone 
10 mg. four times daily. After stabilization on 
morphine (360 mg. per day) or methadone (140 
mg. per day), severe abstinence syndromes were 
precipitated by 5 mg. of N-allylnormorphine. The 
most intense abstinence syndrome ever observed 
in this institution occurred when 30 mg. of N-allyl- 
normorphine were administered subcutaneously 
to a subject who had been stabilized on 300 mg. 
of morphine per day. In contrast, definite with- 
drawal signs were precipitated by 15 mg. of N- 
allylnormorphine in meperidine addicts only when 
the total daily dose of meperidine was about 3000 
mg. Further studies on the effects of N-allyl- 
normorphine in the course of addiction to other 
narcotics are in progress. 


Effects of urethane and carbon tetrachloride on 
alkaline phosphatase (APH) activity of mouse 
livers. W. Lane Witutams, Ricuarp B. ARoN- 
SOHN AND RicHarp H. Meyer (introduced by 
R. N. Bieter). Dept. of Anatomy, Univ. of 
Minnesota, Minneapolis. 

Following 4-16 hours in substrate (glycerophos- 
phate, modified Gomori) APH activity is demon- 
strated in hepatic parenchymal cytoplasm of 
mice receiving urethane or carbon tetrachloride, 
but not in livers of normal mice, or those similarly 
injected with sodium barbital or trional (Federa- 
tion Proc. 10: 346, 1951). Nuclei showed APH ac- 
tivity in all of these mice. Due to criticism of 
methods commonly used for APH localization 
(Novixorr. Science 113: 320, 1951; Gomori. J. 
Lab. & Clin. Med. 37: 526, 1951) these studies were 
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repeated and extended. Decrease of incubation- 
time to 1-3 hours and control of ph (9.2) showed 
in normal livers a limitation of activity to biliary 
channels; or with maximum incubation, an addi- 
tional faint nucleolar and nuclear membrane ac- 
tivity. Livers of urethane-injected mice showed 
strong APH activity in parenchymal cytoplasm, 
increased activity in biliary channels, and stronger 
nuclear reactions without histological evidence 
of injury. Following injection of carbon tetra- 
chloride, damaged centrilobular cells showed in- 
tense cytoplasmic APH activity with little sig- 
nificant activity in extracentral cells. Although 
both extended and brief periods of incubation 
show differences between livers of normal and 
those of urethane or carbon tetrachloride-in- 
jected mice, the shorter incubation-time produces 
a more accurate picture of APH activity in that 
false reactions resulting from absorption are lim- 
ited or eliminated. 


Loss of pharmacologic effects of x-rayed epineph- 
rine solutions. James E. Wiuson,* L. E. EL- 
LINWoop* AND J. M. Coon. U. S. Air Force 
Radiation Lab. and Dept. of Pharmacology, Univ. 
of Chicago, Chicago, Ill. 

The injection of a 1:100,000 dilution of epineph- 
rine which had been exposed to 250 kv. x-ray 
doses of 25,000 to 100,000 r into the perfused iso- 
lated rabbit heart produced a brief slowing of the 
ra‘> without change in amplitude. Such irradiated 
solutioss also showed a diminished inhibitory ac- 
tion on is.'ated rabbit intestine and a decreased 
pressor activity in the anesthetized dog. A com- 
mercial solution of epinephrine hydrochloride, 
containing sodium bisulfite as a preservative, lost 
63% and 80% of its pressor activity after doses of 
50,060 and 100,000 r, respectively. A solution made 
by dissolving crystalline epinephrine bitartrate 
in 0.9% saline showed losses in activity of 72 
and 88%. Both preparations failed to elicit any 
pressor response when the x-ray dose was in- 
creased to 200,000 r. Less pronounced losses of 
pressor activity were obtained in more concen- 
trated solutions. Assays performed by a fluoro- 
photometric method, which involved the oxida- 
tion of epinephrine to adrenochrome and further 
rearrangement to adrenolutine, gave results that 
paralleled the loss of pressor activity. A similar 
destruction of nor-epinephrine by x-rays was 
observed when 1:100,000 dilutions were tested for 
pressor activity and assayed fluorophotometri- 
cally. The exposure of ephedrine in a concentration 
of 3 mg/ml. to 100,000 r resulted in no demon- 
strable change of pressor activity. That adreno- 
chrome is not the end product of the action of 
X-rays on solutions of epinephrine is evident by 
its failure to be detected spectrophotometrically 
and by the absence of a pink discoloration. Studies 
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on the rate of destruction of epinephrine in various 
concentrations by x-rays have been carried out. 


Hemodynamic factors in the control of coronary 
circulation in the dog. Martin M. WinsurRy 
AND Lyte D. Catvin (introduced by W. E. 
HaMBoURGER). Div. of Biological Research, G. 
D. Searle and Co., Chicago, Il. 

This investigation was undertaken to determine 
the relative importance and interrelationship of 
the various hemodynamic factors involved in the 
regulation of the coronary blood flow rate (CBF). 
To allow the coronary arterial pressure to vary 
independently of the systemic arterial pressure, 
the left coronary artery was perfused with blood 
from a donor dog by cross circulation. The effects 
of variation in coronary pressure, systemic pres- 
sure, cardiac output, cardiac work, cycle length, 
systolic/diastolic ratio and coronary resistance 
on CBF were studied when the coronary pressure 
and/or systemic pressure were altered experi- 
mentally. The data were analyzed by multiple 
and partial correlation methods. Analysis indi- 
cates that the major portion of the variation in 
CBF in the anesthetized dog can be explained by 
the variation in the 3 factors, coronary arterial 
pressure, systolic/diastolic ratio and coronary 
resistance. Under sympathetic stimulation, CBF 
is increased independently of any change in cor- 
onary arterial pressure; the systolic/diastolic 
ratio may either increase or decrease while the 
coronary resistance declines. 


Production of controlled neuromuscular block by 
infusion of diacetylcholine. A. LLoyp Wnucx,* 
Stata Norton,* C. H. Exuis* anp E. J. ve 
BEER. Wellcome Research Labs., Tuckahoe, N.Y. 
The neuromuscular block produced by diacetyl- 

choline (succinylcholine) is known to be of short 

duration. The rapid development of marked paral- 
ysis and the rapid recovery from the paralysis has 
suggested that continuous infusion of diacetyl- 
choline might give a greater control over the 
depth and duration of neuromuscular paralysis 
than is possible with longer acting ‘curariform’ 
drugs. Infusions of diacetylcholine at sufficient 
rates and concentrations to maintain controlled 
depths of neuromuscular paralysis lasting from 10 
minutes to 4 hours have been performed in both 
cats and dogs. Infusions producing 10-100% block 
of the gastrocnemius-sciatic preparation have 
been tried. Recovery from the neuromuscular 
paralysis is prompt, and shows little difference 
whether the paralysis was of short or long dura- 
tion. Where sufficient diacetylcholine was given 
to block respiration, recovery of spontaneous 
respiration generally was also quite prompt. The 
degree of respiratory involvement was compara- 
ble to that produced by other ‘curariform’ agents. 
Other experiments in which repeated doses of 
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diacetylcholine were given instead of continuous 
infusion, an interval for recovery having been 
allowed to elapse between doses, have shown that 
there is only slight cumulative action. In the 
dosage used for the infusion studies, few if any 
side reactions were encountered in either anes- 
thetized or unanesthetized animals. 


Some pharmacological effects of allethrin. Gror- 
FREY Wooparp, WILLIAM D. HARKNESS AND 
STaNLEY E. SRENSEK (introduced by ARNOLD 
J. Lenman). Div. of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington, D.C. 

Although allethrin, a synthetic analogue of 
pyrethrin, is becoming widely used in aerosols and 
other insecticidal formulations with consequent 
direct human exposure, little has appeared on its 
pharmacology. Unanesthetized rabbits given 5 
mg. of allethrin/kg. intravenously exhibited gen- 
eralizea muscular twitching, occasional convul- 
sions, and increased sensitivity to stimuli. These 
symptoms lasted for 1-2 hours and were blocked 
by ether and chloroform, essentially unaffected 
by atropine and increased by physostigmine and 
picrotoxin. Injection of allethrin in phenobarbital 
anesthetized dogs and rabbits produced little 
change in blood pressure but stimulated respira- 
tion. Normal rhythm of isolated rabbit intestine 
was reversibly inhibited by 8 yg. allethrin/ml. 
of bathing fluid. During inhibition the intestine 
was insensitive to nicotine and acetylcholine, 
but reacted to barium chloride. The response of 
the isolated rat diaphragm to standard phrenic 
nerve stimuli was first increased, then reversibly 
blocked by 10 yg. allethrin/ml. of bathing fluid. 
The spontaneously contracting guinea pig uterus 
was variably affected, both stimulation and de- 
pression being observed. 


Influence of thyroidectomy, propylthiouracil and 
thyroxin on brain excitability. D. M. Woopsury, 
R. E. Hurtey,* N. G. Lewis,* M. W. McAr- 
THUR,* W. W. CopEe.Lanp,* J. F. KirscHvinxk* 
AND Louris S. GoopMan. Dept. of Pharmacol- 
ogy, Univ. of Utah College of Medicine, Salt Lake 
City. 

Two experiments consisting of 4 groups of 8 
rats each were performed. The groups were treated 
as follows: 1) untreated controls; 2) propyl- 
thiouracil, 2% in food; 3) thyroidectomized; 4) 
thyroxin, 100 ug/day. In experiment 1, electroshock 
seizure thresholds (EST) were determined for 
35 days. The following changes in EST were 
noted: untreated controls, +3.4%; propylthio- 
uracil, +11.4%; thyroidectomized, +7.3%; thy- 
roxin-treated, —10%. In experiment 2, the animals 
were tested for alteration of pattern of maximal 
electroshock seizure (M.E.S.), recovery time (RTs 
after M.E.S., and convulsive dose of metrazol 
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(cDs0). Propylthiouracil increased flexor and de- 
creased extensor components and increased dura- 
tion of M.E.S.; thyroidectomy decreased flexor 
and increased extensor components and increased 
duration of M.E.S.; thyroxin decreased all 3 
indices. The table summarizes effects on metrazol 
CD50 and on RTs. (Figures in parentheses, 95%, 
confidence limits.) 


RTs0(MIN.) 


8.8 ( 7.75-10.0) 


CDs0(MG/KG.) 


43 .8(38.5-49.8) 


TREATMENT 
Controls... 
Propylthio- 

uracil.... 
Thyroidec- 
tomy.... 
Thyroxin. . 


56.0(50.1-62.6) 13.3 (12.2-14.4) 


51.9(47 .2-57.6) 
37 .0(33.3-41.1) 


2.55( 1.82-3.57) 
7.4 ( 6.4 -8.6) 


Hypothyroidism decreases and hyperthyroidism 
increases brain excitability. The reason for the 
opposite effects of thyroidectomy and propy]l- 
thiouracil on RTs9 and on flexor and extensor 
components of M.E.S. pattern is not known. A 
direct effect of propylthiouracil on the brain is 
postulated. (Research supported by grant from 
National Institutes of Health, Public Health 
Service.) 


Effect of Dibenzyline (SKF 688A) on peripheral 
blood flow in man. D. J. Woopwarp,* S. W. 
HoosLer* aND Mark Nickerson. Depts. of 
Medicine and Pharmacology, Univ. of Michigan 
School of Medicine, Ann Arbor. 

The effects of intravenous Dibenzyline (1.0 
mg/kg. in 1 hour), tetraethylammonium (300- 
400 mg.) or regional nerve block on peripheral 
blood flow were measured with a venous occlusion 
plethysmograph in 10 hypertensive patients. In- 
crease in foot blood flow after Dibenzyline aver- 
aged 6.5 cc/100 cc/min. (98 + 19% of the increase 
noted after nerve block). Tetraethylammonium 
produced a definitely smaller increase in flow, 
equal to 46% of the nerve block response. Blood 
flow reached a maximum $ hour after the Dibenzy]- 
ine infusion. Half of this increase persisted several 
hours. The correlation between the response to 
Dibenzyline and to nerve block was +0.83. More 
limited observations indicate comparable in- 
creases in hand and forearm blood flow. Toe-thigh 
and finger-arm temperature gradients were usually 
abolished, but this response was not well cor- 
related with changes in blood flow. Dibenzyline 
caused a slight increase in flow in 1 incompletely 
sympathectomized extremity in which tetraethy]- 
ammonium and nerve block caused comparable 
increases, and no significant change in 2 others. 
A mean fall in blood pressure of 38/25 occurred 3 to 
1 hour after the infusion and persisted for 1 to 2 
hours. Pulse rate increased an average of 20/ 
minutes. Dibenzyline infusion caused varying 
degrees of nasal congestion, orthostatic hypo- 
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tension and drowsiness. It appears to be an effec- 
tive, long-acting and well-tolerated peripheral 
vasodilator, apparently acting through the inhi- 
bition of sympathetic vasoconstriction. (Sup- 
ported by grants from the National Institutes of 
Health, USPHS and Smith, Kline and French 
Laboratories). 


Akee toxicity. Marx F. Wynn,* Epwarp Larson 
AND Donatp D. Dovuauty.* Dept. of Physiology 
and Pharmacology, Univ. of Miami Med. Research 
Unit at Veterans Administration Hosp., Coral 
Gables, Fla. 

The akee is a tropical fruit being introduced into 
Southern Florida. Reports in the literature con- 
cerning its toxicity and edibility are conflicting 
(ARNOLD, L. E. Jamaica Med. Rev. 1: 26, 1947). 
Preparations of the arils or cotyledons of both ripe 
and unripe fruit have been administered to vari- 
ous laboratory animals. The arils (the edible 
portion) of the ripe fruit are nontoxic. The arils of 
the unripe fruit and the cotyledons of both ripe 
and unripe fruit have shown toxicity. In both dogs 
and rabbits, the red and white cell counts of the 
blood are decreased. There is a tendency for the 
blood chlorides to increase. The toxic principle or 
principles are heat stable and water soluble, and 
are not precipitated by the addition of ethyl 
alcohol. In rabbits there is a declining body tem- 
perature, followed by depression and death. At 
autopsy, the peritoneal cavity is usually very 
moist, the lungs are congested and the auricles of 
the heart are distended with venous blood. The 
small intestine is usually hyperemic and this may 
also be true of the stomach and large intestine. 
The kidneys are usually very pale. In some ani- 
mals there has been discernable hemorrhage in the 
subcutaneous tissues especially in the area of the 
external mammary blood vessels. 


Antagonistic effect of N-allyl-normorphine on 
morphine induced hyperglycemia. Howarp L. 
ZAUDER (introduced by N. B. Dreyer). Dept. 
of Pharmacology, Univ. of Vermont College of 
Medicine, Burlington. 

Intravenous injection of morphine sulphate 
(2.5-5 mg/kg.) into rabbits results in a rise in blood 
sugar of 60-120 mg %. Comparable doses of N-allyl- 
normorphine have no effect on the blood sugar 
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level. Injection of N-allyl-normorphine 5-15 
minutes prior to the administration of morphine 
abolished the early hyperglycemic action of the 
latter, a slight rise in blood sugar being observed 
2 hours after the morphine was introduced. If in- 
jection of N-allyl-normorphine followed adminis- 
tration of morphine an initial rise in blood sugar 
was observed followed by a rapid return to pre- 
injection levels. 


Effects of intraarticular cortisone and hydro- 
cortisone in rheumatoid arthritis. M. Zirr, E. 
Scuutt anp J. J. Buntm (introduced by A. C. 
DeGrarr). Dept. of Medicine, New York Univ. 
College of Medicine, New York City. 

Cortisone and hydrocortisone were injected 
intraarticularly in 10 patients with rheumatoid 
arthritis. Seven had bilateral effusions in the knees 
making possible control observations with the sus- 
pending vehicle in the contralateral joint. Five 
were receiving cortisone systemically in stable 
dosage during the period of study. Clinical re- 
sponse and changes in properties of the synovial 
fluid were studied, i.e. cell count, viscosity, A/G 
ratio, and aminotripeptidase content. The concen- 
tration of the latter enzyme in synovial fluid, using 
glycylglycyl glycine as substrate, has proved a use- 
ful index of synovial inflammation. Hydrocorti- 
sone in 25-mg. dosage, was effective in suppressing 
joint inflammation. Cortisone was much less often 
effective. Eighty-three % of injections of hydro- 
cortisone were followed by at least 2 plus objec- 
tive improvement in joint status and by sig- 
nificant improvement in the properties of the 
synovial fluid. After 2 injections, synovial fluid 
properties were improved in 100% of trials, as 
based on significant fall in cell count and amino- 
tripeptidase level and rise in viscosity in compari- 
son with the changes in the control joint. Results 
with cortisone were little better than observed 
after injection of vehicle. Improvement after 
hydrocortisone usually began within a day. 
Though periods of improvement lasting 27-90 days 
were observed in 3 patients, the average duration 
in the other patients was 7 days, and the range, 
4-15 days. Intraarticular therapy with hydro- 
cortisone is effective, and is especially indicated 
in the patient with relatively isolated involve- 
ment of large joints. 
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Microscopic study of tissue reactions to au- 
tologous and homologous musculo-fascial trans- 
plants in rabbits. RichHarp H. ANDRESEN,* 
CLARENCE W. Monrore* anv GeorcE M. Hass. 
Rush Lab. of Pathology and Surgery, Presbyterian 
Hosp., in affiliation with Univ. of Illinois, 
Chicago. 

Simultaneous autologous and homologous mus- 
culo-fascial transplants were made in rabbits. 
Microscopic studies of the transplants at intervals 
thereafter showed that the initial pattern of de- 
generaion and granulation tissue organization of 
both types of transplant was identical. The super- 
position of 2 reactions in organizing granulation 
tissue served to distinguish homologous from 
autologous transplants. One reaction to homo- 
logous transplants was a lymphocytic infiltration 
and the other an angeitis. The principal locus of 
these reactions was in the musculo-fascial zone of 
the transplant and from this zone the reactions 
spread variably through the fascia into overlying 
granulation tissue. In single homologous trans- 
plants the lymphocytic and mild angeitic reaction 
predominated. When multiple successive homo- 
logous transplants were made from the same donor 
to the same recipient, acute angeitis with throm- 
bosis supervened and the lymphocytic reaction 
failed to develop or persist. Multiple successive 
autologous transplants did not modify the re- 
action, characteristic of single autologous trans- 
plants. Autologous transplants had no influence on 
the reaction to homologous transplants and homo- 
logous transplants did not change the nature of 
the reaction to autologous transplants. 


Chemical studies of ATP-induced contraction of 
isolated skeletal myofibrils. CHartes A. AsH- 
LEY,* ALBERTAS ARASIMAVICIUS* AND GEORGE 
M. Hass. Rush Lab. of Pathology, Presbyterian 
Hosp., in affiliation with Univ. of Illinois, 
Chicago. 

Skeletal myofibrils, isolated from rabbit thigh 
muscle with a colloid mill and suspended in 0.15m 
KCl, were purified by differential centrifugation 
at 0° C. The myofibrils were then washed re- 
peatedly with potassium phosphate-citric acid 
buffer solution (px 8, » 0.154). The concentration 
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of protein in the supernatant of the suspension was 
determined with the Folin reagent. Washing was 
continued until the protejn concentration could 
not be determined by this method. The ultra 
violet absorption curve of the supernatant was too 
low to be determined. The fibrils were then washed 
and suspended in 0.15 m KCI containing succinate 
buffer solution (pH 8.0; ratio, 9:1). These fibrils 
contracted instantaneously on the addition of 
ATP. The degree of contraction was proportional 
to the amount of ATP added. Analyses, using 
Kalckar’s enzymatic and _ spectrophotometric 
methods for adenylic acid, ADP and ATP, were 
made on the ATP stock solution, the supernatant 
of uncontracted myofibrils to which ATP was 
added, the supernatant of myofibrils contracted 
with ATP and the supernatant of ATP-contracted 
myofibrils to which additional ATP was added. 
Structurally intact purified myofibrils were free 
of myokinase and adenylic acid deaminase ac- 
tivity. The supernatant had no ATP-ase ac- 
tivity. During contraction the ATP in the super- 
natant was converted to ADP by an ATP-ase 
which could not be separated from the myofibril. 
There was no passage of ATP-ase into the super- 
natant during contraction. The ADP resulting 
from this reaction did not enter into permanent 
combination with the myofibril during contrac- 
tion. 


Differential dimensional effect of heat and formic 
acid upon elastic and collagenous connective 
tissues. J. P. AyeR,* SHreELDS WARREN AND 
GeorcE M. Hass. Cancer Research Inst., New 
England Deaconess Hosp., Boston, Mass., and 
Rush Lab. of Pathology, Presbyterian Hosp., 
Chicago, Ill. 

Canine aorta immersed in concentrated formic 
acid extended slightly in all dimensions. Main- 
tained in formic acid at 45° C. the tissue rapidly 
extended in length and width during the first 
36 hours when non-elastic tissues were shown to 
be extracted. Thereafter the extension became 
gradual and constant until just before solution 
it equalled the maximal mechanical extension of 
whole aorta. The extension of purified elastica 
was proportional to the concentration of formic 
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acid. Increasing the temperature of whole aorta 
resulted in 2 distinct contractions; the first oc- 
curring at lower temperatures, the second at 65°. 
Subsequent re-extensive recoil on cooling was 56%. 
Purified ‘elastica displayed the primary contrac- 
tion only with 100% recoil. Increasing the tem- 
perature of canine Achilles tendon caused a single 
explosive contraction of 80% at 65° C. and subse- 
quent recoil of 12%. Prior formalin fixation raised 
the critical temperature for contraction and in- 
creased the recoil to 25%. Fresh tendon in con- 
centrated formic acid contracted 80% with 10% 
recoil on washing. Prior formalin fixation reduced 
the maximal contraction but caused 100% recoil. 
Correlative electron microscopy revealed altera- 
tion of the period in the fibrils. 


Development of Newcastle disease virus in chick 
embryo cells. A study with the electron micro- 
scope. FrepERIK B. Bana. Johns Hopkins Univ. 
School of Medicine, Baltimore, Md. 

Three methods of preparation for electron 
microscopy have been used and 38 strains of virus 
studied. The methods are: 1) infection of the chick 
embryo chorio-allantoic membrane and subse- 
quent tissue culture, 2) infection of tissue cultures 
of membrane and muscle cells and 3) thin sections 
of the chorio-allantoic membrane from infected 
embryos. Epithelial cells, whether in tissue culture 
or in the embryo, may show normal ‘microvilli.’ 
Infected epithelial cells show large numbers of 
long filaments extending from the surface. These 
are longer, more profuse, denser than the normal 
microvilli and often have terminal vesicles. Such 
filaments, in 4 day old infections in the allantoic 
sac (Blacksburg strain), resemble a profuse sur- 
face growth of fungi. Release of the essentially 
spherical virus into the allantoic fluid is probably 
accomplished by a disintegration of these fila- 
ments. Epithelial hypoplasis of the cells lining 
the allantoic sac is a characteristic reaction to 
this strain of virus, and filament formation pre- 
cedes destruction of these cells. Fibroblast cells 
in tissue culture support the growth of all 3 
strains of virus. Filament formation in these cells 
is minimal or absent. Cell destruction leaves 
scattered spherical virus particles along with 
much cell debris. 


Effects of cortisone on healing of non-perforating 
wounds of cornea in normal and scerbutic 
guinea pigs. AELETA BARBER AND W. G. No- 
THACKER (introduced by Russett L. Hot- 
MAN). Dept. of Pathology, Louisiana State Univ. 
School of Medicine, New Orleans. 

The effects of systemic and topical cortisone on 
the healing of non-perforating wounds in the 
cornea of control and scorbutic guinea pigs have 
been studied. The symptoms of scorbutus in 
guinea pigs were slightly delayed but not mate- 
rially altered by daily injections of cortisone in 
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doses of 0.1 mg., 1.0 mg. and 10 mg. The transient 
infiltration of eosinophils in the cornea which 
occurs normally during the first 24 hours after 
operation on the guinea pig was reduced by both 
cortisone treatment and the vitamin C deficient 
diet, but was more marked in the animals receiy- 
ing cortisone. In guinea pigs on control diet, daily 
injections of 10 mg. cortisone resulted in delayed 
wound healing occasioned by the belated appear- 
ance of fibroblasts and by the prolonged imma- 
turity of collagen. Similar treatment with corti- 
sone in animals on scorbutigenic diet failed to 
change the effects of vitamin C deficiency; in 
which case, there was a definite increase in fibro- 
blastic proliferation. One unanticipated finding 
developed; whenever and wherever contact be- 
tween regenerating epithelium and collagen oc- 
curred, the points of contact were silver positive. 
The suggestion is offered that this contact between 
epithelium and collagen produces or yields a re- 
ducing substance having an affinity for silver 
salts. 


Measurement of renal gluconeogenesis in dog. 
JessE L. BoLuMAN AND JOHN H. GRINDLAY. 
Mayo Fndn., Rochester, Minn. 

Samples of renal venous blood were withdrawn 
at intervals for several days after implanting small 
plastic tubing in one renal vein. The difference 
in the renal venous content of sugar, urea and 
creatinine from that of simultaneously withdrawn 
arterial blood and the amounts of these substances 
in the urine furnished the basis of calculations of 
the blood-kidney-urine exchange of sugar. At 
normal levels of blood sugar 20 experiments indi- 
cated some utilization of sugar by the kidney, 13 
indicated more sugar coming from the kidney and 
2 showed equal amounts of sugar going in and out 
of the kidney. At hypoglycemic levels after in- 
sulin similar experiments were 5, 3, 1. With con- 
tinuous injection of glucose to produce hyper- 
glycemia and glycosuria the renal vein blood 
always contained definitely less sugar than arterial 
blood. The urinary sugar was less than that ab- 
stracted from the blood by the kidney in 10 ex- 
periments and only slightly greater in 1. After 
phloridzin, the urinary sugar was less than that 
withdrawn from the renal blood in 8 experiments 
and slightly greater in 2 experiments. These 
equivocal results may best be explained by fac- 
tors of time for renal circulation, reabsorption of 
urinary glucose, and the changing glucose content 
of arterial blood. They do not support a concept 
of gluconeogenesis by the dog kidney. 


Bowel lesions following single deuteron irradia- 
tion. V. P. Bonp,* M. N. Swirt,* C. A. Tosras* 
AND G. BrecHEer. Naval Radiological Defense 
Lab., San Francisco, Calif., and Natl. Insts. of 
Health, Bethesda, Md. 

Segments of rat gut were exposed to single 
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doses of 1800-2800 rep by means of the cyclotron 
190 Mev deuteron beam of § in. diameter, applied 
through the intact skin. The beam provides a uni- 
form depth dose and absence of lateral scattering. 
The biologic effectiveness of 1 rep of the cyclotron 
beam had been found comparable to 1 r delivered 
by a 200 kvp x-ray machine in previous lethal- 
dose studies. The bowel lesions were charac- 
terized grossly by destruction of the mucosa and 
chronic ulceration leading within 5 months to 
formation of easily palpable discrete annular 
thickenings in 80% of the surviving rats. Micro- 
scopically, lesions from animals killed at 3, 5 and 
7 months after irradiation showed, in the ulcerated 
areas, replacement of the entire muscular wall by 
granulation tissue and dense fibrous tissue, partly 
hyaline in appearance, and intimal thickening 
and proliferation of arteries and veins, with and 
without hyalinization. These changes resembled 
those described in chronic radiation injury of the 
gut, except for the absence of abnormal fibro- 
blasts. From the 5th month on, there was marked 
proliferation of the mucosal epithelium at the 
edge of the ulcers, with formation of well dif- 
ferentiated mucus producing glands, frequently 
extending into the muscularis. Metaplastic bone 
formation was occasionally observed in proximity 
to proliferating glands. Invasion of lymphatics 
or of lymph nodes was not found in the present 
series and further studies are needed to determine 
whether the lesions are neoplastic. 


Effect of sodium monofluoroacetate on bacterial 
metabolism of citrate in human blood. Asra- 
HAM BRAUDE, JAY SANFORD AND JANE BARTLETT 
(introduced by C. C. Sturats). Dept. of In- 
ternal Medicine, Univ. of Michigan Med. School, 
Ann Arbor. 

Citrated human blood was clotted by 125 strains 
of 14 species of bacteria. Proof was obtained that 
clotting was due to consumption of citrate by 
destroying with growing bacteria the antico- 
agulant action of solutions of citrate before adding 
blood. Frequency of clotting within a species 
was parallel with its ability to utilize citrate. 
Thus 16 of 18 strains of A. aerogenes produced 
clotting in contrast to 12 of 20 strains of EF. coli 
and 4 of 13 strains of enterococcus. Clotting of 
citrated plasma and blood by enterococcus and 
A. aerogenes was inhibited by sodium mono- 
fluoroacetate, a substance which did not reduce 
bacterial growth or possess anticoagulant proper- 
ties in the concentration used. It has been pos- 
tulated that sodium monofluoroacetate inhibited 
oxidation of citrate in the tricarboxylic acid cycle. 
As enterococci lack cytochromes, another mech- 
anism of inhibition must be sought for this species. 
Enterococci have been found to produce acetic 
acid from citric acid with intermediate and suc- 
cessive formation of oxaloacetic and pyruvic acids. 
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These results are compatible therefore with the 
premise that fluoroacetate competes with acetate 
ion. In the case of A. aerogenes also, utilization of 
citrate and inhibition of utilization by fluoroace- 
tate need not involve oxidation via the tricar- 
boxylic acid cycle. Thus A. aerogenes clotted 
citrated blood in the complete absence of oxygen 
as readily as in its presence. Furthermore, inhibi- 
tion of clotting by fluoroacetate is reflected in 
strikingly similar curves for A. aerogenes and 
enterococcus. 


Comparative study of clotting defects in human, 
canine and porcine hemophilia. K. M. Brinx- 
Hous, F.C. Morrison, JR* AND M. E. Munrer.* 
Dept. of Pathology, Univ. of North Carolina, 
Chapel Hill, and Dept. of Agricultural Chem- 
istry, Univ. of Missouri, Columbia. 

Previous work indicated that the clotting de- 
fects in canine and human hemophilia are ident- 
ical. In each the prolonged clotting time and im- 
paired prothrombin utilization are corrected by 
small amounts of normal plasma. In the hemo- 
philia-like disease of swine (HOGAN AND MuHRER, 
1941) the prolonged clotting time is corrected by 
normal swine blood. Prothrombin utilization tests 
in bleeder swine blood by the 2-stage method 
showed variable results; in some animals, no 
prothrombin was utilized in 90 minutes, while in 
others, prothrombin utilization approached that 
of normal swine blood. Plasma antihemophilic 
factor (AHF) assays were done by Graham’s 
method on normals and bleeders of each species. 
Using normal dog plasma as the standard, human 
plasma contained roughly 4 as much AHF, and 
swine plasma 14-2 times as much. Bleeder dog and 
bleeder human plasmas contained no detectable 
AHF, while bleeder swine plasma varied from 
none to small amounts, with an average of about 
6% AHF. Both human and canine hemophilic 
bloods were used as substrates. The strong cor- 
rective action of all the normal plasmas on the 
clotting defect of the hemophilic bloods, and the 
lack of such effect between the hemophilic bloods 
suggest that a similar clotting anomaly exists 
in all 3 diseases. The anomaly in the porcine dis- 
ease appears less severe than that in the other 2 
species. 


Siderosis and mast cell vacuolation in albino rat 
after toluidine blue O administration. Prri- 
HAN CAMBLE (introduced by Jacos Furrtn). 
Cancer Research Lab., Univ. of Florida, Gaines- 
ville. 

Twelve rats (Sprague-Dawley-Holtzman) were 
injected 3 times weekly (i.p.) with 1 ml. 0.5% 
toluidine blue (3 and 9 injections). Erythrocyte 
count range of controls, 5,620,000-7,380,000; that 
of the treated group: 5,860,000-6,800,000. Hemo- 
globin ranges were 109-133 and 103-120 respec- 
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tively. Only 4 experimental rats showed poly- 
chromasia. The fragility test revealed no 
alteration. Two rats developed peritoneal hemor- 
rhages. One of these showed a hematoma at in- 
jection site, the other hemorrhagic erosions of the 
gastric glandular mucosa, jejunal hemorrhagic 
infarction, hemorrhage in the urinary bladder. 
The principal histopathologic lesion was diffuse 
siderosis of spleen, lymph nodes. Mast cells were 
studied in dermis, stomach wall, mesentery, heart, 
lymph nodes, thymus, spleen. They showed de- 
pletion of their metachromatic granular sub- 
stance and metachromasia of their vacuolated 
cytoplasms. Sometimes mast cells with these 
characteristics were observed in the widened 
sinuses of the lymph nodes. Occasionally, few 
intracellular metachromatic clumps and/or gran- 
ules, and extracellular granular material were 
observed. The results partly confirm and extend 
those of Dunn (Federation Proc. 8: 353, 1949) in 
mice, and those of Stolarsky and Haley in rabbits 
(ibid. 10: 337, 1951). They indicate that toluidin 
blue effects erythrocyte destruction, slight hemo- 
globin reduction, and release of the granular sub- 
stance (heparin) of mast cells which then exhibit 
the features of Paff and Bloom’s degenerated mast 
cells (Anat. Rec. 104: 45, 1949) at the end of their 
secretory heparin cycle. Hemorrhagic lesions are 
effects of the resulting hyperheparinemia. 


Desoxyribonucleic acid (DNA) content of tumor 
cells determined microphotometrically. WuL- 
LIAM H. CARNES, NORMAN WEISSMAN AND BEN- 
JAMIN GOLDBERG.* Depts. of Pathology, Physio- 
logical Chemistry and Preventive Medicine, Johns 
Hopkins Univ. Med. School, Baltimore, Md. 
Published data of several investigators indicate 

an increased DNA content of tumors compared to 

normal homologous tissues. We have determined 
the relative DNA content of individual cells of 

the transplantable mouse tumors, Sarcoma 180 

and lymphosarcoma L1, by the microphotometric 

measurement at 546 my of the Feulgen nucleal 
reaction on cells isolated in sucrose and fixed in 
formalin as described by Pollister and Ris (Cold 

Spring Harbor Symp. Quant. Biol. XII: 147, 1947) 

and Ris and Mirsky (J. Gen. Physiol. 33: 125, 

1949). The results show a high individual varia- 

tion in DNA content of the nuclei. Between 80 

and 90% of the relative values so determined fall 

within the extremes of a fourfold difference. The 
values tend to cluster into groups corresponding 
approximately to the polyploid classes of homolo- 
gous normal liver cells similarly measured. The 
results are consistent with the observations of 
others on the occurrence of polyploidy and poly- 
teny in mammalian tumors and indicate a high 
frequency of departure from the normal diploid 
DNA content in these cells. The average DNA 
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content of random samples of tumor cells falls 
in the range of that of tetraploid hepatic nuclei, 
Chemical analyses (Weissman et al. to be pub- 
lished) of counted cellular suspensions of the 
tumor cells show an average cellular DNA content 
of the order of 10-* mg. From this it may be de- 
duced that the bulk of the tumor cells contained 
between 5 X 10-* and 2 X 10-8 mg. DNA. 


Importance of disulfide (-S-S-) linkage in blood 
clotting mechanism. JoHN R. CARTER AND FE. 
D. Warner. Dept. of Pathology, State Univ. 
of Iowa, Iowa City. 

By introducing a variety of alkylating agents, 
oxidizing and reducing agents, sulfhydryl and 
organo-metallic compounds into the 2-stage clot- 
ting system, we have shown that those compounds 
which alter the integrity of the disulfide linkage 
caused significant inhibition of clotting as deter- 
mined by a decrease in thrombin yield. Con- 
versely, compounds which are commonly used to 
inhibit or block sulfhydryl groups produced little 
or no inhibition of clotting. Additional experiment 
showed that the inhibitors of the disulfide linkage, 
in the molar concentrations used, exerted their 
effect by acting on the substrate, prothrombin, 
and not on thrombin, fibrinogen, thromboplastin, 
or Ac-globulin. When the plasma-inhibitor mix- 
ture was dialyzed against buffered saline, partial 
reactivation or ‘de-inhibition’ was accomplished 
as determined by the recovery of thrombic ac- 
tivity. This would indicate that the effect of the 
disulfide inhibitors is reversible. When an oxidiz- 
ing agent such as hydrogen peroxide was added 
in increasing concentrations to a system which 
was already inhibited by a sulfhydryl compound 
there was gradual recovery of thrombic activity 
followed again by a decrease of activity as the 
concentration of hydrogen peroxide was increased 
further. Thus, the effect of the inhibitor can be 
shown to be reversible by oxidation. 


Identification of metastatic prostatic carcinoma. 
Grorce W. Cuanecus. Inst. of Pathology, Univ. 
of Tennessee, Memphis. 

Previous investigators have not been able to 
consistently demonstrate significant histochemical 
acid phosphatase activity in carcinoma metastatic 
from the prostate gland. Fixatives, heat, embed- 
ding and deparaffinizing agents have been shown 
to variably inhibit the acid phosphatase activity. 
This study indicates that relatively uniform re- 
sults can be obtained by the use of the routine 
frozen section method. Frozen sections (about 
15 microns thick) of unfixed tissues from 34 met- 
astatic carcinomas were placed on slides, allowed 
to partially dry for 15-20 minutes at room 
temperature, and then incubated in the glycero- 
phosphate buffered mixture at pH 5 for the dem- 
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onstration of acid phosphatase. All 9 metastatic 
prostatic carcinomas confirmed by autopsy or 
prostatic resection showed evidence of abundant 
acid phosphatase activity after 2-15 minutes in- 
cubation even in the absence of elevated acid 
phosphatase activity in the plasma. Twenty-five 
metastatic carcinomas arising from organs other 
than the prostate gland (lung, pancreas, liver, 
stomach, intestine, urinary bladder, kidney and 
breast) showed no activity in 15 minutes and 
little or no activity after 30 and 60 minutes incuba- 
tion. Histochemical localization of acid phospha- 
tase may be used as an adjunct procedure for the 
identification of carcinoma metastatic from the 
prostate gland. 


Iron absorption in normal, anemic and hemochro- 
matotic subjects. R. B. Cuopos,* J. F. Ross, 
M. A. Apams* AND M. C. O’BriEn.* Radioiso- 
tope Unit and Med. Service, Cushing Veterans 
Administration Hosp., Framingham, Mass. 
Aside from actual blood loss, there is no mech- 

anism in man to provide for more than minimal 

excretion of iron. It appears, therefore, that iron 
equilibrium in the body is maintained by the 
regulation of absorption. The mechanism of this 
regulation is best explained by the apoferritin- 
ferritin system developed by Hahn and Granick. 

According to this concept, iron is taken up by the 

mucosal cells until all the cellular apoferritin is 

converted to ferritin. Further iron is not ab- 
sorbed until some of the ferritin iron has been 
transferred to the plasma. Data in the literature 

indicate that this mucosal block system is not a 

complete regulator. Our investigation was under- 

taken to study iron absorption in normal, anemic, 
and hemochromatotic subjects. Radioactive iron- 

59 was administered orally. The unabsorbed por- 

tion of this dose was recovered in the feces and 

measured by gamma counting techniques. The 
iron-59 incorporated in hemoglobin was also de- 
termined. That portion of the dose not thus ac- 
counted for was presumed to have been absorbed 
and deposited in the body store of iron. Data ob- 

tained revealed that absorption ranged from 1- 

16% in normal and hemochromatotic subjects. 

Non-iron deficient anemic subjects absorbed ap- 

proximately the same amount. Iron deficient 

subjects absorbed 20-60%. These observations 
suggest that the body iron stores may be a con- 
trolling factor in iron absorption. 


Platelet studies in hemorrhagic phase of acute 
radiation injury. E. P. CRoNKITE* AND GEORGE 
BrecHer. Naval Med. Research Inst. and Natl. 
Insts. of Health, Bethesda, Md. 

The correlation between bleeding tendency, 
platelet levels, and in vitro coagulation tests was 
studied in dogs exposed to a uniformly lethal 
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dose of 600 r (2.0 mev x-ray). At death, hemor- 
rhage was usually widespread throughout the 
body and uniformly present in the lymph nodes. 
Heparin-like anticoagulants were not found. Fi- 
brinogen, prothrombin, accelerator globulin and 
antihemophilic factor were present in normal 
or increased amounts and serum prothrombin 
conversion accelerator could be evolved when 
coagulation was forced. The bleeding tendency 
paralleled the degree of thrombocytopenia. Pro- 
thrombin utilization in the course of spontaneous 
coagulation diminished proportional to the fall 
in the platelet count. The clotting time of whole 
blood progressively increased as the platelets fell 
below 100,000/mm.*. Virtually no prothrombin 
was utilized during a 60 minute period at platelet 
levels below 10,000/mm.? and whole blood clotting 
times became greatly prolonged. All of the coagu- 
lation defects were corrected by the addition of 
as little as 8,000/mm.’ separated platelets in 
vitro. In the living animal, by contrast, the plate- 
let levels attained by transfusion of separated 
platelets had to be brought up to at least 180,000/ 
mm.* in order to correct all coagulation defects. 
However, spontaneous bleeding was prevented at 
levels of transfused platelets that did not correct 
all coagulation defects. Dogs that received less 
radiation and survived were studied through the 
recovery stage. During this stage, the whole 
blood clotting time and prothrombin utilization 
returned to normal at surprisingly low platelet 
counts (20-40,000/mm.*). Concomitantly bleed- 
ing ceased. 


Bi-phasic nature of renal calcification. Lewis 
K. Dau AND VINCENT P. Do ze (introduced by 
EvuGEnE L. Opts). Hosp. of Rockefeiler Inst. for 
Med. Research, New York City, 

Pathological calcification can be produced in 
the kidneys of rats by the injection of uranium 
nitrate. (Dickson. Arch. Int. Med. 3: 375, 1909.) 
Since the mature calcified lesion is the end stage 
in a series of chemical reactions, it is evident that 
the primary chemical changes must be elucidated 
before the mechanism of abnormal calcification 
may be understood. Under standard conditions, 
the lesion produced by uranium in the rat kidney 
evolves in a relatively predictable fashion, which 
thus allows studies to be made prior to or during 
the early phases of calcification. By the com- 
bined application of histological and micro-analyt- 
ical procedures, a series of 16 control and 33 
uranium treated rats was studied. It was demon- 
strated that the process of calcification was 
divisible into 2 components: a primary accumula- 
tion of calcium in association with an unidentified 
anion, and a secondary conversion of this complex 
into a precipitate of calcium phosphate. Except 
for the exclusion of chondroitin sulfate, the nature 
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of the anion present during the primary accumula- 
tion remains unidentified. 


Homotransplantation of lung. H. A. Davis, J. 
P. O’Connor,* G. J. CoLtoviras, JrR* anp D. 
A. Srrawn.* Dept. of Surgery, College of Med. 
Evangelists, Los Angeles Div., Los Angeles, 
Calif. 

The fact that tissue homotransplants do not 
ordinarily survive permanently has stimulated 
considerable interest in the factors underlying 
the destruction of such homotransplants. Since 
homotransplantation of the lung has heretofore 
not been performed, it has not been possible to 
investigate the functional and structural behavior 
of transplanted pulmonary tissue. To study this 
problem, a series of 34 dogs was used. After con- 
siderable difficulty a technic was developed which 
permitted suture anastomosis of the bronchus, 
pulmonary artery, superior and inferior pul- 
monary veins of the transplanted lung and those 
of the recipient animal. The left lung was trans- 
planted in all experiments, and the operation was 
successfully completed in 4 animals. Following 
operation the recipient dogs inflated both lungs 
synchronously but exhibited periodic attacks of 
dyspnea lasting 1-2 minutes. The structural 
changes in the transplanted lungs in the order of 
their appearance were edema of the alveoli, inva- 
sion of the pulmonary tissue by lymphocytes and 
polymorphonuclear leukocytes and necrosis of 
the alveolar walls. Cellular infiltration, vasculari- 
zation of the alveolar septa and air-containing 
alveoli were most evident near the pleural sur- 
faces where adhesions had formed to the pareital 
pleura and pericardium. Since technical errors 
were responsible for the subsequent deaths of 
the dogs having the homotransplanted lungs, 
correction of such errors will probably prolong 
the survival times of these animals. In this way 
the last functional and structural alterations of 
the homotransplanted lung can be ascertained. 


Histochemical reactions demonstrating protein 
in Charcot-Leyden crystals. CiypE J. DawsE* 
AND W. LaNnE WIL1Ms. Sec. on Surgical Pathol- 
ogy, Mayo Clinic, Rochester, and Dept. of Anat- 
omy, Univ. of Minnesota, Minneapolis. 
Charcot-Leyden crystals were studied in smear 

preparations from a) formalin-fixed stool and b) 

buffy coats treated with detergent and airdried 

to slides. Stool crystals gave positive xanthopro- 
teic, Millon, diazo, arginine and tryptophane 
reactions. Basophilia was unaffected by ribonucle- 
ase and saliva. Crystals stained deeply with 
gallocyanin-chromalum at pH 2.5 and 39 gave 

a positive Schiff-reaction which was decreased by 

Feulgen hydrolysis, and were only weakly positive 

after 14 hours treatment with normal HCl or 
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0.3N tricloroacetic acid for 15 minutes, both 
at 90°C. Such treatment did not affect affinity 
for toluidine blue or acid or basic fuchsin, but 
stronger acid treatment diminished the uptake 
of these dyes. Air-dried buffy coat crystals gave 
negative, Schiff, Feulgen, and P-A-S reactions, 
while other reactions were comparable to those 
of formalin fixed stool crystals. Air-dried buffy 
coat crystals were not Schiff positive after ex- 
posure to desoxypentosenucleic acid hydrolysates 
in acid or neutral solution, or to formalin. Form- 
alin-fixed buffy coat crystals appeared unaffected 
by pepsin, trypsin, and chymotrypsin. The ap- 
parent morphologic origin of Charcot-Leyden 
crystals from eosinophil leukocyte nuclei and 
their reputed limitation to primates suggest pro- 
tein content of nuclear derivation. Their ampho- 
philic (staining) properties are compatible with 
ability to bind either nucleic acids or protamines. 
The presence of arginine, tyrosine, and trypto- 
phane, and affinity for developed leuko-fuchsin 
and iron hematoxylin are features in common 
with the nuclear protein chromosomin described 
by the Stedmans. 


Influence of hepatic injury upon choline utiliza- 
tion. J. DE LA HuerGca,* Hans Popper AND 
DieETvER KocH-WEsER.* Hektoen Inst. for Med. 
Research and Dept. of Pathology, Cook County 
Hosp. and Northwestern Univ., Chicago, Ill. 
Since the urinary trimethylamine excretion fol- 

lowing choline intake is reduced in human hepatic 

diseases, the type of injury causing the depres- 
sion was studied in rats with various hepatic 
injuries. Previously it was shown that of a test 

dose of choline given, 60% in the human and 40% 

in the rat are transformed by some intestinal 

bacteria into trimethylamine and excreted in the 
urine. Only about 20% of fed choline is excreted 
as trimethylamine by rats with chronic hepatic 
injury produced by butter yellow, ethionine, 
bromo-benzene, carbon tetrachloride and by a 
high fat-low protein diet. The excretion was 
normal in acute hepatic injury and during experi- 
mental biliary obstruction. The depression was 
not related to hepatic fatty metamorphosis since 
it persisted if fat was removed. It was not related 
to choline deficiency. Drugs influencing intestinal 
motility were without effect. The stool did not 
contain demonstrable choline even with depression 
of the trimethylamine excretion. It appears, there- 
fore, that chronic hepatic injury as such affects 
the degree of choline transformation in the in- 
testinal tract either by causing increased choline 
absorption in the upper intestine before the bac- 
teria are able to transform choline or by primary 
depression of choline transformation by intestinal 
bacteria. The latter effect would be similar to the 
depression of trimethylamine excretion resulting 
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from oral administration of even small doses of 
antibiotics. The influence of hepatic injury upon 
intestinal processes is under further study. 


Interrelationship of experimental coronary lesions 
and altered lipid metabolism. G. I. pESurTo- 
Nagy AND L. L. Waters (introduced by Harry 
S. N. Greene). Dept. of Pathology, Yale Univ. 
School of Medicine, New Haven, Conn. 

Acute, focal injuries of the coronary arteries, 
produced by injections of allylamine, were shown 
to become selective sites for accumulation of lipid 
materials from the bloodstream when the lipid 
metabolism of the dog was simultaneously dis- 
turbed by injections of detergents (pDESuTO-Nacy 
AND Waters: Federation Proc. 10: 3538, 1951). 
The primary, lipid-free coronary injury was thus 
transformed within a few days or weeks into a 
lipid-filled, foam-cellular lesion that had many 
features of early arterio-sclerosis of man. In 
contradistinction, when high fat diets (butter, 
lard, Crisco, olive oil) were fed to dogs with 
acute arterial lesions so that a marked alimentary 
hyperlipemia resulted, an extracellular accumula- 
tion of lipids occurred in the injured segments 
of the arterial wall with only minimal evidence 
of phagocytosis. The blood lipid patterns of 
these 2 types of hyperlipemia were quantitatively 
and qualitatively different. The detergent- 


induced hyperlipemia with an increased choles- 


terol:phospho-lipid ratio in the dog was more 
sustained than the alimentary one. Histochemical 
tests for cholesterol were positive only on the 
foam-cellular lesions. The extracellular fat disap- 
peared from the arterial wall of dogs on high fat 
diets within a few days or weeks. The lipids in the 
foam-cellular lesions persisted longer, although 
even these tended to disappear, in spite of a 
continuously maintained state of hyperlipemia, 
within a few months, as the primary coronary 
injury healed with fibrosis. 


Radioactive zinc metabolism in patients with 
neoplastic diseases. FRANKLIN G. Esauau, JR.* 
AND JOSEPH F. Ross. Evans Memorial, Massa- 
chusetts Memorial Hosps. and Dept. of Medicine, 
Boston Univ. School of Medicine, Boston. 

Zinc is known to be an essential element in all 
forms of living matter and to be an integral com- 
ponent of certain enzyme systems. Others have 
shown that there are differences in zinc content 
between normal and neoplastic tissues. The pur- 
pose of this study was to explore zinc metabolism 
in patients with malignant diseases. Patients were 
given radioactive zinc ammonium citrate by intra- 
venous injection. The turnover rates of radio- 
active zinc were determined for the erythrocytes, 
leukocytes, and plasma. Simultaneous observa- 
tions were made on the rate and route of excretion 
of the radioactive zinc. When possible the dis- 
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tribution of radioactive zinc in tissue obtained 
post mortem was ascertained. The liver contained 
several times as much zinc as did any other tissue. 
Zinc is rapidly cleared from the plasma; only 11% 
of the administered dose remained after 30 min- 
utes. The leukocytes took up twice as much zinc/ 
cc. as did the erythrocytes. Analysis of the leuko- 
cyte uptake curves yielded information on the 
maturity time and life span of the leukocytes. 
Thus far there have been no significant differences 
between the initial rate of uptake of zine by 
leukemic and normal leukocytes. 


Influence of cortisone and of newborn state on 
host resistance to transplanted heterologous 
tumors. E. J. Ercowaup, H. Y. CHANG AND 
M. Lerrieri (introduced by F. D. Gunn). 
Dept. of Pathology, Univ. of Utah College of 
Medicine, Salt Lake City. 

Tumors can be successfully transplanted het- 
erologously to certain sites of low natural re- 
sistance (anterior chamber, brain, subdural space, 
etc). Mouse Sarcoma 37 will grow in the anterior 
chamber of the guinea pig for about 2 weeks; 
after this period it regresses invariably, indicating 
the develépment of a resistant state. It follows 
that the tumor faces both a natural and an ac- 
quired resistance. Factors influencing either type 
of resistance will modify growth of the tumor. An 
increase in growth of transplanted tumors has 
been reported following cortisone administration, 
and also when newborn instead of adult hosts were 
used. To determine whether this increase is due 
to a lowering of the natural or the acquired re- 
sistance, Mouse Sarcoma 37 was transplanted to 
the anterior chamber of newborn guinea pigs, 
adult controls, and adult guinea pigs under corti- 
sone medication. The animals were sacrificed at 
regular intervals and the amount of tumor tissue 
present measured by histological means. Up to 
the 10th day the amount of tumor tissue in the 
newborn animals significantly exceeded that in 
the controls and cortisone treated animals. Re- 
gression occurred at about the same time as in 
the controls. In the cortisone treated animals the 
amount of tumor at the end of the 2nd week sig- 
nificantly exceeded that in the controls in which 
regression had already begun. It is concluded 
that the natural resistance to transplanted 
heterologous tumors is lower in the newborn 
state, while the acquired resistance is impeded 
under cortisone administration. 


Pathological changes in vagina and cervix of mice 
with advancing age and under influence of 
injections of alpha _ estradiol-sensitized col- 
lodion particles. Cyrus C. Erickson, WILLIAM 
L. WILLIAMS, JR.* AND KATHERYN PAULLUS.* 
Inst. of Pathology, Univ. of Tennessee, Mem- 
phis. 
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Suntzeff et al. (Am. J. Cancer 32: 256, 1938) and 
Gardner and Allen (Yale J. Biol. and Med. 12: 
213, 1939) have previously described observations 
on the influence of administered estrogens and 
advancing age in several mouse strains; they 
recorded varying degrees of proliferative vaginal 
and cervical epithelial changes to carcinoma or 
carcinoma-like lesions. This preliminary report 
records findings in a study of the pathological 
changes occurring in the vagina, cervix and uterus 
of 320 Bagg Albino mice administered alpha 
estradiol-sensitized collodion particles (DULANEY, 
ALDEN AND ConGER, chemically assayed by Con- 
GER). Spayed and non-spayed mice received either 
approximately 1.1 gamma biweekly or approxi- 
mately 4:4 gamma monthly; animals were started 
on injections prior to 10 days. Controls included 
86 untreated mice. Animals were killed at monthly 
intervals to 15 months. Estrogen was administered 
as a collodion particle preparation in the belief 
that such injections might provide an ‘in vivo 
depot’ from which the estrogen would be available 
for slow and continuous absorption and thus test 
a more constant source of experimentally induced 
estrogenic stimulation. Vaginal cytologic exam- 
inations were done. Epithelial metaplasia, cyto- 
logi¢ atypicalities, and carcinomas have been 
observed microscopically in the vagina and cervix 
of treated mice. The incidence, degree and extent 
of atypical epithelial changes will be discussed 
further and illustrated. Epithelial atypism tends 
to occur with increased frequency with the in- 
creasing duration of treatment and corresponding 
increase of age. 


Histochemical localization of malic, isocitric and 
succinic dehydrogenases in kidney. EMMANUEL 
FarRBER,* WituiamM H. STERNBERG* AND 
CuHar.eEs E. Dunuap. Dept. of Pathology, Tulane 
Univ., New Orleans, La. 

Frozen sections of tissues were stained for 
several enzymes of the Krebs cycle by incubation 
with tetrazolium salts (‘blue tetrazolium’ and 
neotetrazolium) and appropriate substrates and 
cofactors. We have confirmed the staining for 
succinic dehydrogenase, as reported by Selig- 
man and Rutenberg, and have also stained for 
malic and isocitric dehydrogenases. For malic 
dehydrogenase, DPN is essential, and either glu- 
tamate or cyanide must be added to remove oxala- 
cetate. Fumarase may be indirectly determined 
by substituting fumarate for malate as substrate 
and staining for malic dehydrogenase. Isocitric 
dehydrogenase together with aconitase was 
demonstrated by using citrate as substrate. For 
this reaction TPN and Mn** are essential. Cys- 
teine is also necessary for the activation of 
aconitase. No staining occurred when the tetra- 
zolium salts were reduced nonenzymatically. The 
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specificity of the histochemical stain for succinic 
dehydrogenase is indicated by the absence of 
staining when alphaketoglutarate, fumarate or 
malate are substituted for succinate as substrate. 
Frozen sections, as used in the present study, like 
homogenates, appear to require the addition of 
coenzymes and cofactors necessary for enzyme 
action. Thus, the demonstration of isolated en- 
zyme activity is possible. Striking patterns of 
localization were found, particularly in the kid- 
ney. With all the enzymes studied, the same 4 
zones of localization were regularly seen in the 
tubules of the kidney of man, rat, cat, hamster 
and rabbit: high activity in the cortex and mid- 
medulla; moderate activity in the cortico-medul- 
lary region and minimal or no activity in the 
papilla. The glomeruli show no activity. 


Significance of plasma iron turnover rate. Stuart 
C. Fincu* anp JosEpH F. Ross. Evans Memorial, 
Massachusetts Memorial Hosp., and Dept. of 
Medicine, Boston Univ., Boston. 

The purpose of this study was to determine the 
physiological significance of the plasma iron clear- 
ance rate and its relationship to hemoglobin syn- 
thesis, tissue iron, plasma iron levels, and reti- 
culo-endothelial function. This information is 
of importance in understanding the fundamental 
physiology of internal iron metabolism, the plasma 
iron tolerance curve, the erythrocyte radio iron 
utilization curve, and rates of erythropoiesis. 
Dogs and human subjects were given tracer 
amounts of radio iron intravenously, and the 
disappearance rate of this iron from the plasma 
was determined by radioactive assay. In animals 
erythropoiesis was accelerated and depressed, 
iron reserves were increased and depleted, plasma 
iron was elevated and depressed, and attempts 
were made to block reticulo-endothelial function. 
Corresponding studies in man were made in in- 
dividuals with alterations in rates of erythrocyte 
formation and variations in tissue iron reserves. 
Plasma iron clearance rates determined under 
these experimental conditions indicate that the 
rate of hemoglobin synthesis is the primary 
regulator of plasma iron turnover. However, iron 
reserves, plasma iron levels, and reticulo-endo- 
thelial function exert secondary effects. The rela- 
tionship of plasma iron turnover rates to the 
interpretation of plasma iron tolerance curves 
and rates of erythropoiesis will be discussed. 


Effect of specific antibedy on metabolism and 
growth of bacteria. RicHarp H. Fo.uis, Jr., 
Jack M. Burnett* AND ZELDA E. LAscHEvVER.* 
Dept. of Pathology, Johns Hopkins Univ. Med. 
School, Baltimore, Md. 

When S. marcescens is grown in trypticase soy 
broth in the presence of specific antibody, an 
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appreciable increase in O2 consumption over con- 
trol organisms grown in media containing normal 
serum is observed (Proc. Soc. Exper. Biol. & Med. 
75: 206, 1950). Antisera to a strain of S. typhosa 
and Sh. paradysenteriae were produced in rabbits. 
When these organisms were grown in the presence 
of their specific, ethanol precipitated antibody, 
an increase in O2 consumption similar to that 
already observed with S. marcescens was demon- 
strated. This phenomenon may only be observed 
with growing organisms during the logarithmic 
phase; washed or older bacteria fail to show any 
difference from controls. The increased metabo- 
lism measured manometrically appears to be due 
to the appearance of an increased number of or- 
ganisms. When the contents of the Warburg 
flasks are centrifugalized at high speed, washed, 
and recentrifugalized, the sedimented bacteria 
grown in the presence of specific antibody have 
a higher N and P content; in addition, suitable 
hydrolysates of organisms grown in antibody ex- 
hibit an increase in ultraviolet absorbtion, meas- 
ured at 2600A, over the controls. Complement has 
no effect on the difference observed. Organisms 
which are grown for a number of generations in 
specific antibody are not mutated in any way since 
the O2 consumption in the absence of antibody 
is similar to that of controls. When a synthetic 
medium containing crystalline amino acids in the 
proportion of those found in casein is substicuted 
for trypticase soy broth, O2 consumption is again 
increased in the presence of antibody. Work is 
in progress on inhibition of the difference by 
removal of certain amino acids from this mixture. 
(Supported in part by grants from the John and 
Mary Markle Foundation and the Division of 
Research Grants and Fellowships, U. S. Public 
Health Service.) 


Non-enzymatic reduction of basophilia and meta- 
chromasia in tissue sections by proteins. JoHN 
E. Frencn* anv Earut P Benpitr. Dept. of 
Pathology, Univ. of Chicago, and La Rabida 
Jackson Park Sanitarium, Chicago, IIl. 

Tissue sections fixed in acetone or alcohol were 
incubated with dilute solutions of protamine, 
histone, or albumin at px’s below the respective 
isoelectric points of these substances. Subse- 
quent staining with thionin or toluidine blue 
showed that tissue basophilia and/or metachrom- 
asia were reduced or abolished by this procedure. 
This effect was dependent upon the length of in- 
cubation and the concentration of protein and 
appeared to have a pH optimum. The firmness of 
binding of the substances varies with pH, ionic 
strength, residual charges of the protein and other 
factors. The change in basophilia appears to be 
due to an affinity of these proteins for acidic 
tissue components which is greater than that of 
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the basic dyes. These facts indicate that in pro- 
cedures involving the application of crude enzyme 
solutions to tissue sections, reduction in basophilia 
or metachromasia may be due in part to non- 
enzymatic factors. Furthermore, basic protein 
groups already present in the tissue may influ- 
ence the degree of basophilia quite apart from any 
quantitative change in so-called basophilic com- 
ponents. 


Fulminant experimental blastomycosis produced 
by employment of Roentgen radiation and corti- 
sone. JACK FRIEDMAN,* FRANK J. Rornu, JR.,* 
ALVAR A. WERDER* AND JEROME T. SYVERTON. 
Dept. of Radiology, Mt. Sinai Hosp., and Dept. 
of Bacteriology and Immunology, Univ. of Minne- 
sota, Minneapolis. . 

As part of an extensive investigation of the 
effects of radiation and cortisone acetate (Cor- 
tone, Merck) upon infectious agents, these 2 
agents singly and in combination were found to 
enhance remarkably the pathogenicity of Blas- 
tomyces dermatitidis. One hundred sixty adult 
Swiss albino mice, CFW strain, were employed 
in 10 groups of 16 each as test and control animals. 
The radiation factors were: 60 cm. target-skin 
distance; 250 kv.; 15 ma.; filter 0.5 mm. copper, 
1 mm. aluminum; HVL 1.35 mm.*; size of field, 
14.0 diameter. The output as determined by a 
Victoreen r-meter was 41.5/min. in air. Each test 
mouse was prepared by whole body irradiation, 
200 r or 400 r and/or cortisone 24 hours later in a 
dose of 2, 4, 6, or 7.5 mg. by injection subcutane- 
ously, and finally, by the injection intraperi- 
toneally of 1.0 ml. of a 1:150 suspension of a 5-day 
old, yeast-phase culture of Blastomyces derma- 
titidis. An optimal effect was obtained when 
x-ray, 400 r, and cortisone, 4 mg., were employed. 
For example, the 16 animals that received the 2 
agents in combination died in from 5-12 days to 
result in an average survival time of 7.3 days for 
this group. The results for the other 3 groups that 
received the test infective dose of Blastomyces 
dermatitidis were 1) fungys only, survival of 11 
out of 16 at 40 days and death of 5 in from 13-40 
days; 2) x-ray, 400 r, death in from 4-37 days, 
average 15.4 days; 3) cortisone, 4.0 mg., death in 
from 5-29 days, average 11.3. Since this prepara- 
tive treatment operates similarly to render mice 
susceptible to other pathogenic fungi, it is ap- 
parent that mice made ready by a single dose of 
x-ray and cortisone may be utilized advanta- 
geously as the host animal for diagnostic and 
experimental studies. 


Effects of steroids on thymus. N. B. FriepMAN, 
E. J. Bomzz* anv S. Rotruman.* Div. of Labs., 
Cedars of Lebanon Hosp., and Dept. of Pathol- 
ogy, Univ. of Southern California School of 
Medicine, Los Angeles. 
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Pellets of testosterone propionate, estradiol di- 
propionate, desoxycorticosterone acetate, corti- 
‘some acetate and cholesterol were implanted di- 
wectly into the thymus of rats. Testosterone and 
cortisone, like adrenal transplants, caused only 
focal involution and evoked a cellular reaction 
indicating turnover of lipoid materials, Estradiol, 
on the other hand, resulted in diffuse thymic 
atrophy without local involution. Cholesterol and 
desoxycorticosterone were without effect. The 
results suggested that the estrogen, unlike the 
androgen and the corticoid, exerted its effect on 
the lymphoid tissue without itself being altered. 
There may be more than one mode of action in 
the involution of the thymus by steroids. Effects 
on the thymus are not necessarily paralleled in 
the lymph nodes. (This investigation was sup- 
ported by a research grant from the National 
Institutes of Health, Public Health Service.) 


Effect of aureomycin and whole blood separately 
and in combination on X-irradiated dog. F. W. 
Furtu,* M. P. Covuurer,* R. W. Miuuer,* 
J. W. Howtanp anv S. N. SwisHer.* Univ. 
of Rochester Atomic Energy Project, Rochester, 
WF 
In order to evaluate the therapeutic effects of 

aureomycin and whole blood transfusion, sepa- 

rately and in combination on the acute radiation 

syndrome, a total of 96 dogs was exposed to 575 r 

of whole body x-irradiation. The dogs were sepa- 

rated into 4 equal and comparable groups. One 
group served as controls and received no therapy. 

Of the 3 remaining groups, 1 received auroemycin 

orally (approximately 50 mg/kg/24 hr.) in 2 

divided doses at 12 hour intervals starting 24 

hours after exposure to the irradiation. One group 

was given whole blood transfusions in 125 cc. 
amounts whenever the individual dog’s hematocrit 
fell below 80% of its preradiation value. The 4th 
group received both forms of therapy. No statis- 
tically significant difference in rate of mortality 
or 28 day mortality among the 4 groups was ob- 
served. A total of 140.transfusions was adminis- 
tered to 40 dogs for an average of 3.5 transfusions/ 
dog (approximately 50% of the estimated total 
blood volume). The peak demand for transfusion 
was on the 14th and 15th days postradiation. In 
the blood treated groups the average hematocrit 
was maintained at 80% of preradiation value by 
means of the transfusions. The pathological data 
suggest that a higher incidence of pulmonary 
hemorrhage and edema occurred in the blood 
treated dogs, indicating a potential hazard in 
the administration of whole blood during certain 
of the acute radiation syndrome. (Based on work 
performed under contract with the U. 8. Atomic 
Energy Commission.) 


Distribution of thromboplastic qualities in cell 
components or normal and neoplastic tissues. 
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LiseLotra Grar, Maurice M. Rapport anp 

FraNK MA.LtaNerR (introduced by GILBErr 

DauuporF). Div. Labs. and Research, N. Y. 

State Dept. Health, Sloan-Kettering Inst. for 

Cancer Research, New York City. 

Cells of liver, spleen, kidney, and lung of 
normal rats as well as tumor cells from rat and 
human sources were investigated. Cell components 
were separated by fractional centrifugation. Iso- 
tonic sucrose solution was used as the suspending 
medium and washing fluid. Thromboplastic ac- 
tivity of the mitochondrial, microsome, and super- 
nate fractions was compared quantitatively with 
that of the thromboplastic lipide (a preparation 
of phosphatidyl serine) by a technic described 
elsewhere (M. M. Rapport anp F. MALTANeR, 
this issue). Marked differences were observed in 
activities of cell components from normal and 
neoplastic tissues. (Supported in part by a cancer 
control grant from the National Cancer Institute, 
U.S. Public Health Service.) 


Significance of heterologous transplantability of 
human cancer. Harry 8S. N. GREENE. Yale Univ. 
School of Medicine, New Haven, Conn. 

A series of 123 human tumors were studied with 
respect to heterotransplantability. Sixty-five of 
the tumors grew on heterologous transfer while 
58 failed to survive. The groups so formed showed 
no consistent variation in morphology but dif- 
fered with respect to their behavior in the patient. 
The heterotransplantable group was associated 
with a rapidly fatal course while patients with 
non-heterotransplantable tumors lived for con- 
siderable periods of time. There is evidence to 
suggest that heterotransplantability differentiates 
different phases of tumor development rather than 
different categories of neoplastic disease and that 
the non-heterotransplantable tumor represents an 
early developmental phase and the transplantable 
tumor a later stage. 


Some chemical properties of nephrotoxic antigen. 
Seymour A. GREENSPON,* FREDERICK W. BoL- 
LIN.2#R* AND Crecit A. Krakower. Dept. of 
Tuthology, Univ. of Illinois, Chicago. 

Sixty % trichloracetic acid (TCA) will dissolve 
isolated canine renal glomeruli at 25° C. after a 
number of hours. If its action is restricted to 5-6 
hours at 25° C. and overnight at 0° C., enlarged 
glomeruli with petal-shaped tufts are obtained 
which are microscopically free of cells and nuclei 
and in different trials are absolutely or almost 
free of phosphorus and desoxypentosenucleic acid 
chemically. Such bare glomeruli titer for antigen 
at the same level as glomerular basement mem- 
brane (GBM) obtained by physical means (Arch. 
Path. 51: 629, 1951). This establishes the locus of 
the antigen within the GBM. Chemically, GBM 
obtained by sonic vibration is collagenous, being 
soluble in boiling acetic acid, readily digestible 
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by pepsin, and slowly and incompletely by trypsin 
and papain. TCA-treated glomeruli, freed of cells, 
are instaneously dissolved by pepsin, trypsin, and 
papain. GBM and its antigen are soluble to a 
limited degree in 0.04-0.2% acetic acid, even after 
neutralization and centrifugation at 40,000 rpm. 
for 2 hours or more; in borate buffer at px 8.0- 
9.0; in 4 saturated calcium hydroxide; and by 
brief digestion with papain. Phosphate buffers 
at pH 5.0, 7.4, and 9.0 appear to destroy the 
antigenicity of GBM. Protein denaturants and 
proteolytic enzymes such as 0.5-1.0 N sodium 
hydroxide, 50% urea, pepsin, and trypsin destroy 
the antigen. It seems likely that the antigen is 
an integral part of the collagen which forms the 
GBM and specifically, its protein moiety. 


Relationship of structure and oxidative phos- 
phorylation in mitochondria of heart muscle. 
JoHN W. HARMAN AND MurIE.L FEIGELSON.* 
Dept. of Pathology, Univ. of Wisconsin Med. 
School, Madison. 

Efficiency of myocardial oxidative enzyme sys- 
tems as an integrated complex depends not only 
on the adequate presence of component enzymes 
but also on the structural integrity of the cyto- 
logical units which contain the system. The os- 
motic environment is a paramount factor for the 
maintenance of the mitochondria and their oxida- 
tive capacity in the oxidation of citric acid cycle 
intermediates. Studies of relationships between 
oxidation and internal structure of mitochondria 
permit formulation of conditions which precisely 
define the interdependence of form and respira- 
tion. It is established that oxidation contributes 
to the maintenance of mitochondrial form by the 
mechanism of oxidative phosphorylation. The 
critical influence of oxidative phosphorylation on 
form is emphasized by the rapid degeneration 
which occurs when: 1) phosphorylation is un- 
coupled by dinitrophenol, Janus Green and usnic 
acid, which lower P/O ratios significantly: 2) 
the high energy phosphate bonds are filtered off 
through kexokinase into glucose monophosphate; 
and 8) ATPase action is not inhibited. On the 
contrary, conditions which protect the transfer 
of ~ P protect mitochondrial form and phosphoryl- 
ation. It is significant that with both kexokinase 
and creatine transphosphorylase, oxidation is aug- 
mented several fold. This indicates a mutual in- 
fluence of oxidation and phosphorylation, mani- 
fested by the intervention of secondary phosphate 
acceptors. Unrestricted play by secondary ac- 
ceptors is, however, not physiological, as rapid 
degeneration of mitochondria suggests, when they 
operate in the system. This type of degeneration 
is a cytological counterpart of cloudy swelling. 


Diagnostic significance of fatty cysts in livers of 
human autopsy material. W. Stantey Hart- 
roFT. Dept. of Pathology and Banting and Best 
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Dept. of Med. Research, Univ. of Toronto, Canada. 

In livers of choline-deficient rats, fat is de- 
posited initially within individual parenchymal 
cells. As lipid accumulates further, the cells be- 
come transformed into thin-walled sacs of cyto- 
plasm which enclose large fat-spherules. Limiting 
membranes of adjacent cells, so altered, are com- 
pressed to tenous septa by contiguous lipid spher- 
ules. Still further accumulation of fat may overtax 
the storage capacity of cells so that these septa 
are stretched beyond the breaking point. This 
permits escape and coalescence of the lipid spher- 
ules which collectively are now enclosed by the 
conjoined remnants of cytoplasm of the ruptured 
cells. Thus the released fat is encysted by the al- 
tered cells from which it escaped. Fatty cysts, 
so formed, are therefore pathognomonic of ex- 
cessive and damaging degrees of localized fat- 
storage. The pathogenic role of fatty cysts in 
dietary cirrhosis has been reported previously 
(Am. J. Path. 27: 951, 1951). Cysts may remain for 
long periods after the factors responsible for 
their formation have ceased to operate. At au- 
topsy, fatty cysts have been encountered most 
frequently in livers (often almost free of other 
abnormal lipid) of alcoholic and diabetic pa- 
tients. These residual cysts may be important 
diagnostic clues in cases of cirrhosis of unknown 
etiology. From studies of autopsy material, the 
diagnostic significance of fatty cysts will be as- 
sessed. (This work was aided by a grant from the 
National Cancer Institute of Canada.) 


Mechanism of localization of vital dyes in in- 
flamed tissues. Howarp C. Hopps anp E. 
Puitip Kie1n.* Dept. of Pathology, Univ. of 
Oklahoma School of Medicine, Oklahoma City. 

In continued studies of the mechanism of lo- 
calization in disease the vital dye trypan blue 
was separated into 4 components by paper chroma- 
tography. By column chromatography 2 of these 
fractions were secured in sufficient amounts for 
in vivo experiments. Their patterns of localization 
were compared with the whole complex of trypan 
blue in different inflammatory lesions produced 
in rabbits. Tissue sections of these lesions were 
made by the freezing-drying technique and studied 
with bright-field and phase microscopy to demon- 
strate the form and location of the localized dye. 
Reticulo-endothelial organs were also studied. 


Localization of Naz: in rat kidney. Rosertr B. 
JENNINGS AND JacosB S. KRAKUSIN (introduced 
by Wiuu1am B. WartMAN). Depis. of Pathology 
and Biochemistry, Northwestern Univ. Med. 
School, Chicago, IIl. 

Male and female Sprague Dawley rats of vary- 
ing weight were injected intravenously or intra- 
peritoneally with 1-2 cc. Naz: in physiologic saline 
solution. At varying time intervals (3-70 min.) 
the renal pedicle was clamped and a thin (2 mm. 
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thick) hemisection frozen immediately in iso- 
pentane at liquid nitrogen temperatures (—160° 
to —190°C.). After freezing, the tissue was de- 
hydrated at —40°C. under a vacuum of 10 microns 
for 48-72 hours. The dry specimen was then 
brought to room temperature in a dessicator, 
vacuum embedded in paraffin, and thin sections 
cut using the paraffin backing technique. The 
excess paraffin was removed from the albuminized 
slide by heat and photoroentgen film placed in 
close apposition to the section. Radioautographs 
obtained in this fashion from rats on a normal diet 
with water ad libitum showed the heaviest zone 
of concentration to be in the medulla of the kid- 
ney (chiefly collecting ducts) with a secondary 
ring of concentration in the peripheral medulla 
in the region occupied chiefly by the ascending 
loops of Henle. These medullary concentration 
zones were accentuated in dehydrated rats or in 
rats on a sodium deficient diet. No zones of con- 
centration were observed in rats given organic 
mercurial diuretics. The medullary concentration 
zones characteristic of the sodium kidney were 
absent in radioautographs made using P3., Iisa, 
Cay;, and diiodofluorescein (I13:). These studies 
suggest that active facultative reabsorption or 
excretion of Na may be taking place in the medul- 
lary zone. 


Atherosclerosis using histochemical and fluores- 
cent microscopic methods. WALTER JOEL* AND 
Howarp C. Hopps. Dept. of Pathology, Univ. 
of Oklahoma School of Medicine, Olkahoma City. 
A combination stain using histochemical meth- 

ods for demonstrating neutral polysaccharides 

(MecManus-Hotchkiss) and acid polysaccharides 

(Hale-Rinehart) has been devised and applied 

to atherosclerotic aortas. By this method elastic 

fibers too are visualized, since they stand out as 
unstained elements against the interfibrillar poly- 
saccharide. In addition, elastic fibers have been 
studied by conventional methods and by fluores- 
cent microscopy. A very promising method in 
fluorescent microscopy utilizes acridine orange at 
pH 5.7. This fluorochrome has an affinity for 
polysaccharide, especially that in ground sub- 
stance, and this selectivity corresponds closely 
with that shown by histochemical methods. Acid 
and neutral polysaccharide both stain with acri- 
dine. Acriflavine may be combined with berberine 
or primulin, the latter specific for elastic tissue. 

Studies of lipid in atherosclerotic aortas have 

been made with the Schulz reaction for choles- 

terol and sudan stains. Fluorescent techniques 
have been particularly valuable. These included 
the phosphine method recommended by Popper 

and a new technique using benzpyrine (Neils O. 

Berg) which demonstrates masked lipids, i.e. 

those conjugated with protein. Partially bound 
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lipids, coarsely dispersed or in form of cholesterol 
crystals, will also stain by this method. These 
studies support the view that, along with changes 
in lipids, alterations in ground substance are also 
very important in the pathogenesis of athero- 
sclerosis. 


Production of cardiac lesions in guinea pig by 
various mucopolysaccharides. RussELt S. Jones 
(introduced by George W. CuHanaus). Inst. 
of Pathology, Univ. of Tennessee, Memphis. 
This group of experiments is one phase of a 

study in the mechanism and specificity of experi- 
mental cardiac changes in the guinea pig. The 
valvular changes are of particular significance 
in that they resemble those occurring in rheumatic 
fever and may, therefore, aid understanding this 
disease. Since rheumatic fever is thought to be 
a disease of collagen and ground substance muco- 
polysaccharies, the earlier studies on altered colla- 
gen have been amplified by the subcutaneous 
introduction of crude and refined mucopolysac- 
charides. The cruder products yield the more 
marked and consistent changes, suggesting that 
the injected mucopolysaccharides do not produce 
disturbances in collagen-ground substance. The 
aortic and mitral valves are predominately in- 
volved. With the dissecting microscope, an edema- 
tous thickening is observed about the aortic 
corpora arantii. The thickening advances along 
the line-of-contact without significant changes at 
commissures or base. In the mitral valve the 
border is thickened and the auricular surface is 
sometimes granular, especially along the line-of- 
contact. Microsections show the initial valvular 
change to be a basophilic edema staining as acid 
mucopolysaccharides. This is followed by pro- 
liferation of endothelial cells especially along the 
line of contact, and by fibroblastic proliferation 
and collagen increase. Routine microsections of 
other structures, except the nervous system, were 
made. Experimental studies thus far indicate that 
these valvular changes are a marked local mani- 
festation or a milder generalized connective tissue 
response to diverse agents including some spon- 
taneous diseases in the guinea pig. 


Direct local action of thyroxin and thyroxin ana- 
logues in anuran tail fin. JANE Courrer Kat- 
TENBACH (introduced by D. Murray ANGE- 
VINE). Dept. of Pathology, Univ. of Wisconsin, 
Madison. 

Pellets of thyroxin crystals in cholesterol were 
implanted into the dorsal tail fins of young Rana 
pipiens tadpoles. Local resorption of the fin was 
induced prematurely to general metamorphosis 
by pellets containing 40% thyroxin by weight. 
Pellets containing 20% thyroxin did not induce 
fin resorption, but those implanted into other 
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structures, such as the orbit or the larval mouth 
furnishings, stimulated local metamorphic re- 
sponses in those structures. This suggests that 
the tail fin has a higher threshold of response to 
thyroxin than do many other larval tissues. A 
method for testing thyroxin-like activity of vari- 
ous compounds directly on peripheral tissues 
would aid in determining which portions of the 
thyroxin molecule exert physiological activity. 
For that reason, pellets containing thyroxin ana- 
logues in cholesterol were implanted into the 
dorsal tail fin. Acrylic acid analogues (kindly 
supplied by Dr. S. B. Barker) were used, since 
such compounds stimulate metabolism in mam- 
mals (BARKER et al., 1951) and accelerate general 
metamorphosis in amphibians (FRIEDEN AND 
WINZLER, 1951). Pellets containing 3,5,3’,5’-te- 
traiodo; 3,5-diiodo; and 4’-methoxy-3,5,3’,5’-te- 
trabromo analogues caused local resorption of 
the fin. The first 2 analogues were effective at 
lower concentrations than was thyroxin. The 
experiments demonstrate local resorption of the 
anuran tail fin by direct action of thyroxin as 
well as certain acrylic acid analogues of thyroxin 
and thereby afford a method for testing thyroxin- 
like activity of analogues directly on peripheral 
tissues. ; 


Biological effects of Beta-propiolactone. A. R. 
KELLY* aND F. W. Hartman. Dept. of Labs., 
Henry Ford Hosp., Detroit, Mich. 

The virucidal and toxicological properties of 
B-propiolactone (Betaprone) were reported by 
this laboratory in 1951 (Federation Proc. 10: 220, 
358, 361, 1951) when the compound was proposed 
as a candidate agent for sterilizing blood and 
plasma. Multiple massive transfusions of Beta- 
prone treated plasma and blood (and of its purified 
degradation products) indicate an excellent toxic- 
ity index for the compound in three animal spe- 
cies and man. Eighty-six treated plasma trans- 
fusions have been administered to 46 patients, 
2 individuals receiving 8 uneventful transfusions 
each in 2 months. Toxicological characterization 
of the compound continues. Antigenicity: Guinea 
pigs failed to develop anaphylaxis following at- 
tempts to produce both active sensitization to 
their own treated blood and passive sensitization 
to treated homologous plasma. Intradermal skin 
testing of subjects at intervals after transfusion 
was likewise negative. Effects of standardized ex- 
perimental liver damage on the acute toxicity of 
Betaprone in mice: The hepatotoxin CCl, sig- 
nificantly decreased both the survival time and 
LDs following i.v. Betaprone. In contrast to its 
degradation products in treated blood and plasma, 
at lethal dosages Betaprone itself is hepatotoxic 
and nephrotoxic (rabbit and guinea pig, not 
mouse). Actions of Betaprone degradation prod- 
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ucts: Near-lethal dosages of hydracrylic and £- 
chloropropionic acids produce peripheral vasodi- 
lation in the mouse and rabbit. Acrylic acid itself 
also elicits this effect. Both degradation products, 
in large repeated doses, depress the platelet count 
in the peripheral blood of animals. 


Effects of virucide Beta-propiolactone and its 
degradation products on blood platelets. A. R. 
KELLY (introduced by F. W. Hartman). Dept. 
of Labs., Henry Ford Hosp., Detroit, Mich. 

A slight but significant depression of platelet 
count is the only detectable in vivo effect on the 
formed elements of the blood following massive 
transfusions in animals of 8-propiolactone (Beta- 
prone) treated blood or plasma. To explain this 
fact, since even lethal doses of Betaprone do not 
alter platelet counts in rabbits, an investigation 
of the platelet effects of Betaprone degradation 
products was necessary. Eight 475 mg/kg. injec- 
tions of 8-chloropropionic acid were adminis- 
tered to rabbits in 14 days. Three doses were well 
tolerated, but the additional injections even- 
tually produced a 90% reduction in platelet count. 
Maximal reduction following a single injection 
occurred at approximately 9 hours. Even with 
marked platelet depression, bleeding and clotting 
times were only slightly and transiently altered. 
Each dose administered approximated the amount 
of 8-chloropropionic acid present in 20 |. of Beta- 
prone treated plasma. Large repeated doses of 
another degradation product, hydracrylic acid, 
are thrombocytopenic, while single near-lethal 
injections are not. Using a siliconed in vitro sys- 
tem, platelet curves for hydracrylic and 8-chloro- 
propionic acids paralleled in vivo curves for 12 
and 7 hours respectively. Both degradation prod- 
ucts are peripheral vasodilators, but absence of 
platelet effects, with such vasodilators as sodium 
nitrite, suggests that this apparent platelet de- 
pression is not necessarily due to circulatory ef- 
fects. Bone marrow macrophages appear unaf- 
fected by these compounds. 


Hepatic injury due to lack of available amino 
acids. DieTER Kocu-WEsER,* HANS PoprpER AND 
J. DE LA Heuraa. Hektoen Inst. for Med. Research 
and Dept. of Pathology, Cook County Hosp. and 
Northwestern Univ., Chicago, IIl. 

The presence of liver cell damage demonstrable 
by histological and functional methods (decrease 
of hepatic and serum esterase, increase of hepatic 
and serum alkaline phosphatase, bromosulph- 
thalein retention) in rats on high fat-low protein 
diets and its correction by amino acids suggests 
an effect of nutritional amino acids deficiency. 
Similarly, administration of the methionine an- 
tagonist, ethionine, produced in acute experi- 
ments fatty metamorphosis in female rats and in 
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chronic experiments diffuse liver cell damage with 
intralobular fibrosis, abnormal regeneration of 
liver cells and cholangiolar and reticuloendothe- 
lial proliferation (associated with chronic pan- 
creatitis and a typical regeneration of acinar 
cells) in males and females. This cirrhosis-like 
process, not associated with fatty metamorphosis, 
could be prevented (like the acute lesion) by 
methionine, suggesting a methionine antagonism 
as the cause of the liver damage. Bromobenzene 
is excreted, in part, in the urine as mercapturic 
acid. This detoxication deprives the body of 
cysteine and also of methionine, the latter serving 
as a source of cysteine. In rats intoxicated with 
bromobenzene, centrolobular hepatic necrosis de- 
veloped aggravated by preceeding protein de- 
pletion. This lesion was prevented by adminis- 
tration of cystine and methionine parallel with 
an increase of mercapturic acid excretion. Bromo- 
benzenes substituted in the para-position (at 
which cysteine is coupled) failed to produce necro- 
sis in contrast to derivatives substituted other- 
wise. This hepatic necrosis represents an effect 
of depletion of sulfoamino acids. Therefore, exam- 
ples of hepatic necrosis may be produced by nu- 
tritional deficiency, antagonists to and depletors 
of amino acids. 


Morphological and biological changes in mouse 
ascites tumors following induced infection with 
certain viruses. IRENA KopRoOwsSKA AND HILARY 
Koprowski (introduced by N. CHANDLER 
Foot). Dept. of Anatomy, Cornell Univ. Med. 
College, New York City, and Sec. of Viral and 
Rickettsial Research, Lederle Labs. Div., Ameri- 
can Cyanamid Co., Pearl River, N. Y. 

The ascites tumors of mice offer many advan- 
tages over solid tumors for studying the effect of 
viral infection upon the neoplastic process. Mice 
bearing the so-called Ehrlich ascites tumor were 
injected intraperitoneally with aliquots of mouse 
brain suspensions infected with 12 neurotropic 
viruses, respectively. Three to 5 days after the 
viral inoculation, the abdomens of the animals 
were tapped and the ascitic fluids withdrawn. 
Smears were prepared and stained by the Papani- 
colaou method, and the number of cancer cells 
were counted. Also, aliquots of uncentrifuged 
ascitic fluid were bioassayed for tumor cells by 
subcutaneous route. A portion of ascitic fluid 
was centrifuged and the supernatant was in- 
jected in serial tenfold dilutions intracerebrally 
in mice to determine the concentration of virus 
in the infected fluids. The results of these inves- 
tigations indicated that although the mice suc- 
cumbed to an encephalitis caused by Eastern 
equine encephalomyelitis, Western equine ence- 
phalomeylitis or Semliki forest viruses, none of 
these agents parasitized the tumor celis and no 
effect on the number of cancer cells was observed. 
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In contrast, Bunyamwera virus parasitized the 
tumor cells in every instance and apparently ul- 
timately destroyed them, for cancer cells pre- 
viously observed on smears disappeared and the 
results of bioassay were negative. West Nile virus 
seemed to interfere with and retard the neoplastic 
process but apparently had no action on the num- 
ber of cancer cells. 


Antihemophilic factor: its effect on one-stage 
clotting tests as basis for a simple AHF assay 
procedure. Rosert D. LANGDELL,* Roserr H. 
WaGNeR* anv K. M. Brinxuovus. Dept. of 
Pathology, Univ. of North Carolina, Chapel Hill. 
Hemophilic plasma clots less rapidly than nor- 

mal plasma with certain thromboplastic agents, 

including crude cephalin (Mills, 1926), platelet 
suspensions (Eagle, 1935) and highly diluted ac- 
tive tissue thromboplastins (Dam, 1943). Un- 
diluted tissue thromboplastins (lung and brain) 
following simple sedimentation in the ultracentri- 
fuge at about 75,000 g for 30 minutes act similarly. 
An abnormally prolonged clotting time with these 
thromboplastins, and a normal ‘prothrombin’ time 
of the same plasma with potent tissue thrombo- 
plastins provide strong presumptive evidence of 
hemophilia. Normal plasma added to hemophilic 
plasma reduces or eliminates the differential ac- 
celeratory action of this group of thromboplastins. 
The relative inactivity of these thromboplastins 
in the clotting of hemophilic plasma apparently 
results from deficient plasma antihemophilic 
factor (AHF). When less than about 15% of the 
plasma mixture is normal plasma, clotting times 
with these thromboplastins, after recalcification, 
furnish an index of the amount of AHF present. On 
this basis, a simple one-stage AHF assay has been 
developed. The antihemophilic activity of an un- 
known sample can be expressed in percentages 

(control plasma equals 100%). Both canine and 

human hemophilic plasmas have been used as sub- 

strates. This test has been used for the past 1} 

years in studying normal canine and human 

plasmas, sera with varying AHF content, and 
plasma fractions. Results with this method show 
good agreement with those obtained with the 

Graham AHF assay (Federation Proc. 10: 358, 

1951). The influence of other coagulants on the 

specificity of this one-stage method is discussed. 


Relation between protein depletion and protein 
synthesis in albino rat. Norman D. LEE* AND 
Rosert H. Wiuuiams. Dept. of Medicine, Univ. 
of Washington Med. School, Seattle. 

When isotopically labeled amino acids are used 
to measure body protein synthesis, the extent to 
which they may be incorporated into proteins is 
determined by 2 classes of factors, 1) those con- 
cerned with the rate constants for protein syn- 
thesis and breakdown and 2) those concerned 
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with the dilution of the labeled amino acid by 
tissue amino acid pools. We have investigated the 
relation between protein anabolism and protein 
depletion, using S*-labeled cystine, by controlling 
dilution factors through dietary means. Groups of 
albino rats were fed different diets for 7 days. 
These diets were varied with respect to the quan- 
tity and biological value of their protein constitu- 
ent and with respect to non-protein diets supple- 
mented with inert L-cystine. On the 8th day a 
standard dose of S-labeled pL-cystine was ad- 
ministered intraperitoneally and 8 hours later the 
animals were sacrificed. Liver and plasma proteins 
were analyzed for radioactivity and sulfur and 
the extent of labeled cystine incorporation was 
determined. Increasing the dietary content of a 
nutritionally adequate protein resulted in dimin- 
ished cystine-S* incorporation into protien. How- 
ever, if a nutritionally inadequate protein were 
substituted, incorporation of the label was in- 
creased. If the dietary protein content was very 
markedly reduced, incorporation was further in- 
creased. Comparison of the protein diets with non- 
protein cystine-supplemented diets indicates these 
increases not to be the result of amino acid pool 
changes but of increases in the rate constants for 
protein synthesis. Our results are consistent with 
the hypothesis that the rat adapts to protein de- 
pletion by increasing its rate of protein synthesis | 


Blood volume of excised organs. A. E. Lewis, R- 
D. GoopMAN AnD E. A. Suuck (introduced by 
S. C. Mappen). Pathology Sec., Atomic Energy 
Project, School of Medicine, Univ. of California 
at Los Angeles. 

In order to distinguish between tissue weight and 
weight of trapped blood in excised organs of rats, 
the organ blood volumes were estimated in 2 
ways: 1) the plasma volume was estimated by com- 
paring the amount of T-1824 extracted from a 
homogenized organ with that in a known volume of 
blood; 2) the erythrocyte volume was similarly 
estimated by comparing extractable hematin from 
the homogenate with blood. As noted by others, 
the calculated hematocrit varied in different organs 
being, except for the spleen, generally lower than 
the average venous hematocrit. The following mean 
organ blood volumes (expressed as cc/gm. of wet 
tissue) were obtained on Wistar strain rats: Kid- 
ney, 0.278 (+0.038); liver, 0.178 (+0.012); spleen, 
0.481 (+0.060); heart and lungs combined, 0.279 
(+0.152). Figures in parentheses give 95% con- 
fidence limits of the mean. (Based on work per- 
formed under Contract No. AT-04-1-GEN-12 be- 
tween the Atomic Energy Commission and the 
University of California at Los Angeles.) 


Mechanism of destructive action of Bunyamwera 
virus on Ehrlich mouse ascites tumor. RoBERT 
Love anp Hitary Koprowski (introduced by 
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G. Joun Buppinau). Sec. of Viral and Rickettsial 
Research, Lederle Labs. Div., American Cyanamid 
Co., Pearl River, N.Y. 

Intraperitoneal inoculation of Bunyamwera 
virus on the 4th to 5th day after transplantation of 
Ehrlich ascites tumor results in a rapid destruction 
of tumor cells. The visible destructive action of 
the virus begins on the second day after inoculation 
and within 24 hours only a very occasional tumor 
cell persists. Within 48 hours no tumor cells re- 
main. The amount of fluid diminishes rapidly and 
48-60 hours after virus inoculation no fluid can be 
obtained. The mice succumb to the virus infection 
in 5-7 days. Two-hourly observations of the tumor 
during the destructive phase suggest that 2 mecha- 
nisms are involved. The first affects intermitotic 
cells and consists essentially of an increase in 
parachromatin associated with some chromatol- 
ysis and the appearance of small intranuclear 
‘inclusions.’ The resultant changes in nuclear 
structure lead to rupture of the nuclear membrane 
and disintegration of the cell. In addition, many 
of the cells undergo a type of karyorrhexis which 
appears to be the result of an abnormal fusion of 
chromosomes in mitosis. The nature of these 
phenomena will be discussed. 


Dietary glycine nitrogen metabolism as influenced 
by protein feeding and prior protein fasting, 
studied with N®. S. C. Mappen, L. I. Grpez* 
AND J. A. FaNcHER, JR.* Div. of Pathology, 
Brookhaven National Lab., Upton, N. Y. and 
Dept. of Pathology, School of Medicine, Univ. of 
California, Los Angeles. 

Adult dogs fed for more than six months a 
measured synthetic diet with casein as sole source 
of protein nitrogen were given 28 mg. glycine 
labeled with N*® per kilogram body weight. Prior 
to labeling day two of four dogs were protein- 
fasted for two weeks whereas the other two were 
fed casein diet. On labeling day one of the protein- 
fasted pair was fed proteinless diet with labeled 
glycine, the other casein diet with labeled glycine. 
Similarly on labeling day of the protein-fed pair 
one was given proteinless diet with labeled glycine 
and the other casein diet plus labeled glycine. All 
dogs were given proteinless diet for the subsequent 
two weeks. Urine and blood were analyzed by 
chemical and mass spectrometric methods. During 
the first days after labeling day the protein-fasted 
dog which had been fed proteinless diet plus 
labeled glycine excreted the least N™ of the group, 
half as much (14%) at the end of three days as the 
protein-fed dog labeled during casein feeding. The 
other protein-fasted dog, which had been fed 
casein diet and labeled glycine, excreted the label 
nearly as copiously as the protein-fed one labeled 
during casein feeding, whereas the protein-fed dog 
labeled during protein-fasting had almost as low an 
excretion rate as the protein-fasted dog labeled 
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during protein-fasting. These observations will be 
discussed. 


5-Nucleotidase, alkaline phosphatase and hexose- 

diphosphatase in human arterial walls. J. F. A. 

McManus, C. H. Lupron, Jr.* ano E. M. 

ErHERIDGE.* Dept. of Pathology, Univ. of Vir- 

ginia School of Medicine, Charlottesville. 

The alkaline phosphatase method of Gomori has 
been used to study arterial walls in human tissues 
Specific substrates which differ in their histo- 
chemical distribution were used. Glycerophos- 
phate has been used as substrate for the alkaline 
phosphatase or phosphomonesterase I distribution, 
muscle adenylic acid for the study of 5-nucle- 
otidase and hexose-diphosphate for the hexose- 
diphosphatase. In the aorta, the alkaline phos- 
phatase method colors the vasa vasorum while the 
5-nucleotidase colors the muscular media. 5-Nucle- 
otidase is present in splenic vessels. Smooth muscle 
appears colored by the 5-nucleotidase in most situ- 
ations but the coloring of the branches of the renal 
arteries varies from case to case. In kidneys from 
normotensive cases, 5-nucleotidase is not seen in 
the arterial walls. In nearly all situations, the 
alkaline phosphatase demonstrated with glycero- 
phosphate as substrate is present in vessels only 
in the endothelium. Hexose-diphosphatase has a 
distribution partaking of that of the phosphomoh- 
esterase I and the 5-nucleotidase. 5-Nucleotidase 
activity is not seen in the hyaline of arterioscle- 
rosis. It appears in the hayline filling the capsular 
space in ischemic glomerular obsolescence. Fea- 
tures of distribution in vessel walls as well as 
influence of pu, the lack of effect of Mg** ion, and 
the different appearances histochemically in vari- 
ous normal and abnormal structures confirmed 
the opinion of Reis, Gomori and others that 5- 
nucleotidase is a specific enzyme. 


Chemical and immunological studies on a soluble 
protein fraction from liver mitochondria. Leo R. 
MELCHER AND JOSEPH SuHack (introduced by 
MicwHakt B. Suimxin). Lab. of Exptl. Oncology, 
Nail. Cancer Inst., Natl. Insts. of Health, Be- 
thesda, Md., and Div. of Medicine, Univ. of Cali- 
fornia School of Medicine, San Francisco. 
Mitochondira were isolated from guinea pig liver 

by homogenizing and differentially centrifuging in 

0.25 Mm sucrose according to the method of 

Schneider and Hogeboom (J. Biol. Chem. 183: 123, 

1950), modified to process larger quantities of 

tissue. The mitochondria were suspended in water, 

the pH adjusted to 7.7 and exposed to alternate 
freezing and thawing. This suspension was then 
centrifuged at 20,000 rpm. and the supernatant 
contained a soluble protein fraction which repre- 
sented about half of the nitrogen of the mito- 
chondria. Practically all the ribose nucleic acid re- 
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mained with the insoluble residue. Reproducible 
electrophoresis patterns were obtained from several 
such preparations. In pH 8.6 veronal buffer the 
electrophoretic patterns showed 6 components 
with mobilities ranging from 2.1-5.4 x 10° cm. 
sec.—!, volt~!; no serum albumin was detectable. 
Zone electrophoresis yielded patterns similar to 
those found by the moving boundary method. On 
injection into rabbits both complement fixing and 
precipitating antibodies were produced. Using 
this method comparable fractions were isolated 
from mitochondria of livers of other species. Some 
of their properties will be presented and discussed. 


Pancreatic fibrosis in ducklings as result of nu- 
tritional deficiency. O. NEAL MILLER AND R. H. 
Riepon. Dept. of Biochemistry and Nutrition and 
Lab. of Exptl. Pathology, Univ. of Texas Med. 
Branch, Galveston. 

Three-day old white Pekin ducklings were 
placed on a purified diet containing casein, gelatin, 
celluflour, corn-oil, salts-mixture, corn starch, 
vitamins A, D, E, K, thiamin, riboflavin, pyri- 
doxine, niacin, pantothenic acid, biotin, and folic 
acid. When corn starch was replaced by sucrose the 
birds feathered poorly and developed neurological 
symptoms characterized by hyperexcitability and 
leg weakness. After 3-4 weeks on the experimental 
and control diets no significant difference in 
growth rate or food consumption was observed. 
The rate of invertase activity in the duodenum in 
both groups indicated that 100-125 gm. sucrose 
could be hydrolyzed/day. Blood fructose level 
indicated only a slight increase in ducks on a 
sucrose-diet. Pancreas from ducks eating the 
sucrose-diet were observed to be hard and white in 
color but from ducks fed the control diet (corn 
starch-diet) they were soft, pliable and pink in 
color. Pathological examination of the pancreas 
(hard) shows degeneration of acinar cells followed 
by extensive fibrosis. Islet cells were normal. The 
incidence of fibrosis in ducks reared on a corn 
starch- or dextrose-diet was 10-15% as compared 
to 80-90% in ducks on a sucrose-diet. Addition of 
Bye, inositol, Wilson liver extract, or aureomycin to 
a sucrose-diet failed to reduce the incidence of 
fibrosis. Addition of the second mother liquor from 
crystallization of dextrose reduced the incidence to 
20%. Pancreas from ducks raised on natural foods 
also were free from fibrosis. 


Separation, concentration and transfusion of 
platelets from normal human blood. ALLEN H. 
MINOR AND LEE BurNEtTrT (introduced by IrviNG 
GraEF). Lenox Hill Hosp., New York City. 
About 85% of the platelets in normal human 

blood may be separated out and concentrated by 

means of an erythrocyte sedimentation accelerator 
and a platelet anti-agglutinant, using siliconed 
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equipment and standard blood bank facilities. Pint 
volumes of blood of any type, collected by gravity 
in ACD flasks, are transferred by suction within 3 
hours to bottles containing 60 ml. 6% dextrant, 
intrinsic viscosity 0.39 or higher (Pharmacia), and 
sedimented at room temperature for about 2 hours. 
The supernatant suspensions are aspirated into 
bottles containing 20 ml. 2% Triton WR-1339 
(Rohm and Haas), mixed briefly, and centrifuged 
at 2000 rpm for 30 minutes. All but about 10 ml. 
of these supernatants are drawn off and discarded, 
40 ml. saline added and the platelet-rich sediments 
resuspended by vigorous shaking. Residual eryth- 
rocytes and leukocytes are then removed by brief 
low-speed centrifugation. The recovered platelets 
are discrete, morphologically intact and function- 
ally active; 0.1 ml. concentrate added to 3 ml. 
thrombocytopenic blood induces normal pro- 
thrombin consumption and clot retraction. Four- 
teen transfusions of platelet concentrates, pre- 
pared from 4 or 5 pints of blood, have been given 
to 6 bleeding thrombocytopenic patients: 1 aplas- 
tic anemia, 1 acute leukemia and 4 thrombocyto- 
penic purpura. They have been immediately fol- 
lowed by hemostasis, a return to normal of 
prothrombin consumption, clot retraction, bleed- 
ing time and tourniquet test, and variable increases 
in the platelet count, these effects lasting 1-3 days. 
There have been no transfusion reactions. 


Caffeine gastric analysis in diagnosis of duodenal 
ulcer. FerrRiIN B. MorRELAND AND Do.pu L. 
Curs (introduced by B&La Haurert). Depts. of 
Biochemistry and Medicine, Baylor Univ. College 

“Medicine, and Veterans Admin. Hosp., Houston, 

Tex. 

Sustained hypersecretion of acid by the stomach 
after caffeine stimulation has been proposed as a 
diagnostic aid when duodenal ulcer is suspected. 
Criteria suggested were: 225 mg. free HCl during 
90 minutes following stimulation or 50 mEq/1. at 
90-120 minutes. The series used in establishing 
these criteria included patients with proved ulcer 
and controls presumably free of ulcer. With this 
type of patient selection, the results of gastric 
analysis correlated fairly well with the presence 
of ulcer. To determine whether such correlation 
would be obtained in patients on whom the test was 
performed to aid in the diagnosis when the clinical 
findings were equivocal, a study was made of 28 
office patients on whom the test was done because 
the diagnosis was in doubt. Using the criterion of 
225 mg. in 90 minutes, in 2 (25%) of 8 patients 
with ulcer, the values were lower (false negative) 
and in 6 (60%) of 10 patients without ulcer the 
values were higher (false positive); all 4 patients 
considered as probably having and all 6 considered 
as probably not having an ulcer secreted over 225 
mg. HCl. When the amount or concentration of 
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acid secreted during the last 10 minutes of the 90 
minute test period was used, the correlation was 
even poorer. The results thus indicate that while 
the test may suggest the tendency to ulcer, it does 
not add to the results of the clinical observations. 


A portable pneumotachograph and its application 
to a study of human and canine respiration. PAUL 
E. Morrow (introduced by James K. Scort). 
Dept. of Radiation Biology, Div. of Pharmacology, 
Univ. of Rochester School of Medicine and Den- 
tistry, Rochester, N. Y. 

A new pneumotachograph consisting of a low 
resistance piezometer, a capacitance-modulated 
high frequency oscillator and a modified FM tuner 
was constructed. The piezométer and oscillator 
were designed as a compact portable unit which 
functions as an electronic manometer. This porta- 
ble unit permitted studies on ambulatory subjects 
and in experimental areas where remote measure- 
ments were necessary. The manometer and FM 
tuner units have excellent amplitude and fre- 
quency response characteristics below 400 cycles/ 
second. Exemplary of the performance of the 
pneumotachographic apparatus is the following 
case: An air-flow through the piezometer of 0.5 
1/sec. gives rise to a pressure gradient of less than 
one ml. of water. This small pressure causes a 
mechanical change in the variable capacitor of less 
than 5 x 10 inches and in turn creates an 11 
kilocycle modulation of the oscillator carrier fre- 
quency. The modified FM tuner instrument con- 
verts frequency changes to linearly related volts 
and is independent of signal strength. The 11 kilo- 
cycle change produced a voltage that was re- 
corded as a 1.8 inch deflection by a magnetic 
oscillograph. Respiratory data were obtained from 
10 normal human subjects during conditions of 
rest and stress (air-flow resistances). Canine data 
were obtained from 5 normal, non-medicated, un- 
restrained dogs during conditions of rest and 
exercise. Many dynamic and volumetric measure- 
ments were obtained from the pneumotachograms 
of the humanand canine subjectsincluding respired 
air flow rates, phase and flow durations, and tidal 
volumes. 


Effects of ACTH on wound healing at various 
levels of ascorbic acid intake. Conrap L. 
PrIRANI, Ropert C. Stepto* anp C. FRANK 
Consoxazio.* U. S. Army Med. Nutrition Lab. 
and Dept. of Pathology, Univ. of Illinois College 
of Medicine, Chicago. 

Guinea pigs maintained on ‘scorbutic,’ ‘normal’ 
and ‘fortified’ ascorbic acid intakes (0.0, 2.5 and 
25.0 mg/day) were subjected on the 10th day of 
these regimens to linear laparotomy wounds. 
Thereafter half of the animals were injected with 
ACTH (6 mg/day) and half with saline. The ani- 
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mals were sacrificed in groups on different post- 
operative days, the wounds studied histologically 
and the adrenals weighed and analyzed for ascorbic 
acid and cholesterol content. In the saline group 
the wounds of the ‘scorbutic’ animals failed to heal 
while the ‘fortified’ guinea pigs, especially on the 
5th and 10th postoperative days, showed a better 
healing than the ‘normal’ animals. In the ACTH 
group a moderate inhibition of fibroblastic pro- 
liferation and collagen formation was observed in 
the ‘normal’ animals on the 5th postoperative day 
but was less apparent later. ACTH-induced effects 
were minimal in the wounds of both ‘fortified’ and 
‘scorbutic’ animals. The results indicate that in 
the guinea pig high ascorbic acid intake promotes 
better wound healing. Under these conditions 
distinct inhibitory effects of ACTH are not ob- 
served. The adrenal response to ACTH was some- 
what modified by the various levels of ascorbic 
acid intake, but in general was not prevented. The 
role of ascorbic acid in wound healing therefore 
would appear to be a direct one and not mediated 
through the adrenal cortex. 


Protein intake and pulmonary tuberculosis in 
hamsters and guinea pigs. H. L. Ratciirre. 
Penrose Research Lab., Zoological Society, and 
Dept. of Pathology, Univ. of Pennsylvania School 
of Medicine, Philadelphia. 

Earlier experiments found that the progress of 
pulmonary tuberculosis in rats and hamsters was 
accelerated when casein was fed at high levels, and 
retarded when casein intake was inadequate to 
maintain normal body weight (Federation Proc. 10: 
368, 1951). In the present study diets for hamsters 
contained approximately 3, 10, and 25% animal and 
vegetable protein. The 25% protein diet, with 
green vegetables, also was fed to one group of 
guinea pigs; a second group of guinea pigs re- 
ceived crushed oats and green vegetables. Animals 
were started on the experimental diets when about 
8 weeks old, and 6 weeks later were infected by in- 
haling small numbers of human tubercle bacilli 
(H37 Rv strain, Wells’ techniques, Am. J. Hyg. 47: 
1 and 11, 1948). In hamsters killed 75 days after 
infection, the progress of tuberculosis was un- 
affected by diet; 125 days after infection the dis- 
ease was more advanced in the 10% protein group, 
but thereafter it progressed most rapidly in the 3% 
protein group. In the 2 groups of guinea pigs tuber- 
culosis developed at about the same rate for 40 
days, but 80 days after infection was more ad- 
vanced in the oats-and-vegetables group. It is 
concluded that tuberculosis in hamsters and 
guinea pigs was not influenced by protein intake 
during its earlier stages, but thereafter its develop- 
ment was modified significantly by the percentage 
of protein in the diet. Further, the disease in 
protein-starved animals was retarded briefly, but 
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thereafter its progress was more rapid than in 
animals on other diets. 


Progressive renal disease in subtotally nephrecto- 
mized rats. L. J. Ratner. Dept. of Pathology, 
Stanford Univ. School of Medicine, San Fran- 
cisco, Calif. 

Following the removal of 1 kidney and both poles 
of the other in the albino rat the stump (represent- 
ing 20-30% of the original two-kidney weight) 
grows rapidly so that by the 30th post-operative 
day 55-60% of the predicted 2-kidney weight is 
present. At this time there is no appreciable renal 
lesion and the rats are not uremic. During the fol- 
lowing months progressive renal disease, charac- 
terized by increasing proteinuria, proliferative 
and sclerotic glomerular lesions, athrocytic phe- 
nomena in the tubules, and rising serum creati- 
nine, develops. Elevation of the blood pressure 
may occur as a relatively late phenomenon. The 
disease has histopathological features in common 
with clinical glomerulonephritis, appears to be 
affected by dietary protein intake, and may have 
some bearing on the problem of the progression of 
clinical glomerulonephritis. 


Enhanced Nadi reaction in lymphocytes in inflam- 
mation. JoHN W. Resuck. Dept. of Labs., Henry 
Ford Hosp., Detroit, Mich. 

Consecutive cover-slip applications, previously 
described, were utilized to sample the cytology of 
the exudate at timed intervals throughout the 
cycle of acute inflammation in man. In control 
preparations, which were stained like blood 
smears, the initial migration of neutrophils was 
supplemented by lymphocytic migrations at 6-12 
hours. Lymphocytic hypertrophy began at 12-14 
hours and resulted in transformation of lympho- 
cytes into macrophages at 16-24 hours. Next, sites 
of cytochrome oxidase activity in each of the vari- 
ous cells types were demonstrated separately by 
the Nadi reaction. Colored photographs and scale 
drawings were made of the cellular reactions to 
permit deliberate study of an otherwise transient 
process. There is general agreement that periph- 
eral blood lymphocytes are relatively deficient in 
this enzyme system, a finding confirmed by our 
present study. However by the 12th hour of inflam- 
mation, exudative small lymphocytes showed en- 
hanced cytochrome oxidase activity in the form of 
as many as 60 blue, cytoplasmic granules after 
treatment with the Nadi reagent. The granules, 
ordinarily irregularly distributed, were at times 
concentrated about cytoplasmic vacuoles and oc- 
casionally in dense clumps suggesting an origin 
through lymphocytic ingestion of positively-re- 
acting, neutrophilic, cytoplasmic fragments pres- 
ent in the exudate. Hypertrophied lymphocytes 
and macrophages were moderately positive. Neu- 
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trophils were strongly positive at 12 hours. 
Lymphocytes in this and previous studies were 
carefully distinguished by marked nuclear and 
cytoplasmic size-and  structure-characteristics 
from control blood monocytes and control exuda- 
tive monocytes to be found in lesions produced 
with parallel high blood monocytoses. 


Effect of ribonucleate on globulin production in 
rabbits undergoing immunization. Gortz W. 
RIcHTER (introduced by Joun G. Kipp). Dept. 
of Pathology, New York Hosp., Cornell Med. 
Center, New York City. 

To learn more about the relationship of nucleo- 
tides to proteosynthesis, serum proteins were 
studied by means of the Howe procedure and 
electrophoresis during 2 months in 4 groups of 
rabbits: 1) normal controls; 2) animals receiving 
daily subcutaneous injections of sodium ribonu- 
cleate; 3) animals undergoing hyperimmunization 
with horse serum and receiving daily subcu- 
taneous injections of 0.9% saline; 4) animals re- 
ceiving sodium ribonucleate like those of group 2, 
and horse serum like those of group 3. The rabbits 
in group 1 showed no significant change in globulin 
levels during the experiment; those of group 2 
generally showed slight increases in beta and 
gamma globulins, while rabbits of group 3 de- 
veloped globulin levels 20-100% above the original 
concentrations. By contrast, all of the animals in 
group 4 manifested globulin concentrations 200- 
400% above the original levels. In groups 3 and 4 
the increases were principally in the gamma 
globulin component. Differences between the glob- 
ulin increments in these 2 groups became apparent 
within 2 weeks; they were greater after 4 weeks, 
and generally persisted thereafter though in both 
groups the globulin levels decreased somewhat 
after 6-8 weeks. Precipitin tests upon serial dilu- 
tions of sera from groups $ and 4 disclosed that the 
antibody levels were comparable in the 2 groups. 
The findings show that parenteral injections of 
ribonucleate enhanced the synthesis of serum 
globulins. 


Comparison of bone marrow of normal and anemic 
mice (W-series). EL1zaABETH S. RUSSELL AND 
CorinnE McLauGHun Snow (introduced by 
Jacosp Furrn). Jackson Memorial Lab., Bar 
Harbor, Me. 

Deleterious genes of the W-series cause varying 
degrees of macrocytic anemia arising before birth 
and persisting throughout life. Counts of total 
marrow cellularity from cross-sections of normal 
and anemic littermates at 0 days and 2, 4, 6, and 
8 weeks postnatal showed a constant high level in 
the normal, severe hypoplasia in the newborn 
anemics, with increasing cellularity in survivors 
so that there is little or no difference between gen- 
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otypes at 4, 6, and 8 weeks. Smears of femoral 
marrow of normal and anemic littermates at 2, 
4, 6, and 8 weeks postnatal, however, showed a 
persisting qualitative difference. At 2 weeks only 
the E/M ratios of anemics are low; at all ages 
there is a deficiency of late stages of haematopo- 
iesis. All of these findings are compatible with 
a continual maturation arrest probably due to 
genetic deficiency of a particular essential sub- 
stance. 


Effect of ascorbic acid, folic acid and vitamin B,> 
upon tyrosine oxidation in acetone powder prep- 
arations of guinea pig liver. BERNARD SCHEPARTZ 
AND Eu M. Napet (introduced by Haro tp L. 
Stewart). Dept. of Biochemistry, Jefferson Med. 
College, Philadelphia, Pa., and Pathology Sec., 
Nail. Cancer Inst., Bethesda, Md. 

Acetone powder preparations of guinea pig 
livers when supplemented with a ketoglutarate 
were found capable of converting |-tyrosine to 
acetoacetate. As previously reported for powders 
prepared from rat livers, the catabolism of tyro- 
sine required an initial transamination, with 
a ketoglutarate as the acceptor of the amino group 
(B. Scuepartz. J. Biol. Chem. 193: 293, 1951). 
Enzymatic activity was reduced 50% in livers of 
scorbutic animals. This deficiency was remedied 
by the in vitro addition of ascorbic acid. Decreased 
food consumption by scorbutic animals was not 
the cause of the decline in enzymatic activity, for 
acetone powders prepared from livers of fasted 
animals that had received oral supplements of 
ascorbic acid had normal levels of activity. In 
vitro additions of folic acid or of vitamin Bi 
did not restore the activity of preparations from 
scorbutic animals. Aging of the acetone powders 
prepared from normal livers caused a decrease in 
the activity of these powders to levels obtained 
in preparations from scorbutic animals. Normal 
activity was restored in vitro supplementation 
with ascorbic acid. The data confirm the reports 
of other laboratories on the importance of ascorbic 
acid in tyrosine metabolism. 


Hypervitaminosis D in frog, with special reference 
to changes in paravertebral lime sacs. Hans G. 
SCHLUMBERGER AND Dona.tp H. Burx.* Dept. 
of Pathology, Ohio State Univ. College of Medicine, 
Columbus. 

The lime sacs of the frog surround the spinal 
nerve roots; they are lined by a cuboidal epithe- 
lium and filled with a milky suspension of calcium 
carbonate and phosphate. The sacs are variable 
in size and become larger and more opaque if the 
frogs are kept in water containing 0.8% CaClo. 
Administration of a single intramuscular injection 
of vitamin D2 greatly increases the size and 
density of the lime sacs as observed in serial 
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roentgenograms over a 2-3 week period. The blood 
calcium level rises and that of phosphorus falls. 
To produce hypervitaminosis D a total of 150,000- 
300,000 units of vitamin D» (activated ergosterol 
in peanut oil) were given as intraperitoneal or 
intramuscular injections of 50,000 units weekly. 
During the experiment the frogs were not fed. 
The line sacs appeared in the roentgenograms as 
dense, massive, paravertebral structures 3-4 mm 
in width extending the entire length of the spinal 
column. Osteoporosis was characterized histo- 
logically by thinning of the bone cortex and focal 
bone destruction by osteoclasts. In healing frac- 
tures calcification of the cartilagenous callus and 
periosteal bone formation were retarded. When 
frogs were kept in 0.8% CaCl. these bone changes 
were reduced or absent. Metastatic calcification 
occurred only in the kidney. Intramuscular injec- 
tion often led to massive fat emboli in kidneys 
and lungs, associated with calcification in the 
former but not in the latter. No consistent struc- 
tural changes were found in the parathyroids. 


A spectrophotometric method for studying reac- 
tions of lymphocytes to x-rays and other re- 
agents in vitro. RopertT ScHREK (introduced by 
Wivuram B. Warrman). Tumor Research Lab., 
Research Service, Veterans Admin. Hosp., Hines, 
Til. 

Cellular suspensions from the rabbit thymus 
were irradiated with x-rays (20-1000r) and in- 
cubated at 37°C. for 20 hours. According to the 
method of unstained cell counts, the lymphocytes 
in the irradiated, incubated suspensions were 
dead with pyknotic nuclei but most of the cells 
in non-irradiated, incubated suspensions were 
viable. Addition of hypertonic saline to the sus- 
pensions caused crenation of the viable cells and 
partial lysis of the pyknotic lymphocytes. As a 
result, the irradiated suspension with hypertonic 
saline became less turbid than the non-irradiated 
control. On spectrophotometric examination, the 
visibly clear, centrifuged supernatant from the 
irradiated suspensions showed a greater amount of 
absorption of ultraviolet light than the non- 
irradiated control. These findings suggest that 
the hypertonic saline extracted nucleoproteins 
from the dead irradiated lymphocytes but not 
from the viable, non-irradiated cells. An attempt 
is being made to adapt this spectrophotometric 
method to the titration of the effect of x-rays and 
adrenal cortex hormones on lymphocytes. 


Continuous measurement of blood dye concentra- 
tion inintact animal. ELFrep M. SHIDELER* AND 
Howarp C. Hopps. Dept. of Pathology, Univ. 
of Oklahoma School of Medicine, Oklahoma City. 
Trypan blue is selectively localized in the 

reticulo-endothelial system and, therefore, its 
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rate of disappearance from the circulating blood 
was proposed by us as a measure of reticulo- 
endothelial function. Determination of blood con- 
centration by means of repeated blood samples is 
not feasible. We have developed an apparatus for 
continuous measurement of trypan blue in the 
peripheral blood of the intact animal. An oscillo- 
graph measures light of first one wave length and 
then another transmitted through a single area 
in the ear. This is accomplished by a rotating disk 
which introduces into the light path 2 filters, 
alternatingly, 15 times each second. Light trans- 
mitted through one filter indicates hemoglobin 
concentration. Light transmitted through the 
second filter indicates the concentration of hemo- 
globin plus trypan blue. This allows correction 
for variation in light transmission because of 
altered blood flow. In each instance measurement 
of hemoglobin is independent of oxygen satura- 
tion. This apparatus is described and results 
obtained in rabbits are presented. 


Quantitative studies of skeletal effects of high- 
fat diets. MARTIN SILBERBERG, RuTH SILBER- 
BERG AND MARION OppykeE.* Snodgras Lab., 
City Hosp. Div., and Dept. of Pathology, Wash- 
ington Univ., St. Louis, Mo. 

In male mice of strain C57 black, a high-fat 
diet fed ad libitum accelerated skeletal aging. 
In order to test the specificity of the changes 
observed, quantitative studies were undertaken. 
Seventy mice of strain C57 received from weaning 
to 6 months of age diets composed of a common 
base and isocaloric supplements high in protein, 
fat, or carbohydrate. Of groups of 5, 1 animal 
each received 1 of these diets ad libitum, and 1 
each received the high-fat or high-carbohydrate 
diet restricted to the ad libitum intake of the 
‘pilot’ (high-protein) animal. For each individual, 
the daily food consumption was recorded; weights 
were taken once a week. In the growth zones of 
the long bones, the progress of epiphyseal aging 
was studied microscopically. Of the animals fed 
ad libitum, skeletal aging proceeded most slowly 
in the individuals consuming the high-protein 
diet; skeletal aging was most rapid in animals 
fed the high-fat diet, while those consuming the 
high-carbohydrate diet took an intermediate posi- 
tion. In mice fed the high-fat or high-carbohydrate 
diets in amounts restricted to the caloric intake 
of the pilot animal, skeletal aging was more rapid 
in individuals receiving the fat diet, while both 
groups showed a slower rate of skeletal aging than 
animals fed the respective diets ad libitum. It is 
concluded that both caloric intake and fat spe- 
cifically influence the rate of skeletal develop- 
ment and aging. (Aided by grants from the Natl. 
Insts. of Health and the American Cancer So- 
ciety.) 
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Degenerative joint disease in Syrian hamsters. 
RutH SILBERBERG, JOHN Saxton, GLADyYs 
SPERLING* AND CuiveE McCay. Snodgras Lab., 
St. Louis City Hosp., Dept. of Pathology, Wash- 
ington Univ., St. Louis, Mo., and Dept. of Ani- 
mal Husbandry, Cornell Univ., Ithaca, N. Y. 
The kneejoints of 15 male and 20 female ham- 

sters, 637-1148 days old, were studied microscopi- 
cally. In 5 animals, the articular surfaces were 
unchanged; in 6, there were slight age changes, 
such as slight proliferation and hypertrophy of 
the cartilage with occasional pyknosis of nuclei, 
in 11 advanced age changes consisting of lique- 
faction or fraying of the matrix; in 13, there were 
osteoarthritic lesions characterized by marked 
growth processes and regressive changes causing 
ulcers of the articular surface with eburnated os- 
seous floors and hypertrophic margins. 





TYPE CHANGE % TOTAL AGE (Days) MEAN 
No change............ 14.4 637-887 745 
Age change slight..... 17.1 716-1065 850 
Age change advanced. 31.4 702-1148 872 
Osteoarthritis......... 37.1 


720-1091 811 


Although there was a suggested positive correla- 
tion of the severity of the age changes with in- 
creasing age, the mean age of the animals with 
osteoarthritis was lower than that of animals with 
advanced age changes. Aging is thus not the only 
factor operative in the development of osteo- 
arthritis. While these changes will have to be 
studied further regarding distribution and etiol- 
ogy, they may be considered, as are the corre- 
sponding lesions in the mouse (Am. J. Anat. 68: 
69, 1941; Arch. Pathol. 50: 828, 1950), as an ana- 
logue of human osteoarthritis. (Aided by grants 
from the U. S. Public Health Service.) 


Experimental determination of rate of longitudi- 
nal bone growth. H. A. Sissons (introduced by 
Wituiam B. Wartman). Dept. of Pathology, 
Northwestern Univ. Med. School, Chicago, IIl., 
and Inst. of Orthopedics, London, England. 

By inserting a metal ‘marker’ into the shaft of a 
long bone of an animal and taking a series of x ray 
pictures at intervals during growth, the rate of 
growth of an individual epiphyseal plate can be 
determined. Using rats and rabbits, measure- 
ments were carried out on the epiphyseal plate of 
the lower end of the femur. This was found to 
grow at an average rate of 200 u/day in the rat, and 
350u/day in the rabbit, during the period of active 
growth. Data are presented on the retardation 
of epiphyseal growth produced by the adminis- 
tration of cortisone, and by a series of carcin- 
ogenic hydrocarbons and related compounds. The 
histological structure of the growing zone of the 
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epiphyseal plate in both the normal and the re- 
tarded animals is discussed in the light of the 
measurements of growth rate. 


Stress reactions and tumor-breaking property of 
bacterial polysaccharide. Boris SoKo.orr,. 
Water H. Eppy, Georce Cone anp RITA 
PowE.ta (introduced by Leo Loss). Southern 
Bio-Research Lab., Florida Southern College,. 
Lakeland. 

Diller et al. suggested that the alarm reactions: 
induced by bacterial polysaccharide caused hem- 
orrhages in the tumor and the adrenal gland. One 
of the chief features of the alarm reactions is in- 
creased capillary fragility. To prove that the 
tumor-breaking property is related to increased 
capillary fragility, Crocker Rat Carcinoma, aver- 
age size 7-8 cm.’ was used. In the first series, 25 
rats received simultaneously 0.5 mg/100 gm./wt. 
of P-25, Shear bacterial polysaccharide, and 10 
mg 100 gm./wt. of flavonoid compound. 66% sur- 
vived, the rest lived, on the average, 46 hours. 
The controls receiving 0.5 mg/100 gm. wt. of P-25 
succumbed in 7 hours 44 minutes (average). Fla- 
vonoids prevented the increase in capillary fragil- 
ity. In the next series, 25 rats, bearers of Crocker 
Carcinoma were placed on a Sherman-LaMer scor- 
butogenic diet to which 5% p-gluco-ascorbie acid 
was added. 5 days later the p-gluco-ascorbic acid 
was reduced to 3%. The ascorbic acid level of 
blood plasma was brought down to 0.01 mg:100 ce. 
plasma and 0.1 mg:100 gm. wt. of P-25 was then 
injected. Mortality rate was 25% against 15% of 
the control group kept on regular diet, but the 
area of tumor-destruction was 5.3 times larger 
than jn control animals. These results indicate 
that increased capillary fragility is the prime fac- 
tor in tumor-breaking property of bacterial poly- 
saccharide. 


Effect of ascorbic acid analogue on radiosensi- 
tivity of transplanted tumors. Boris SoKoLorr, 
Wa TER H. Eppy, LEo StRELTzZOV AND GEORGE 
Cone (introduced by Leo Logs). Southern Bio- 
Research Lab., Florida Southern College, Lake- 
land. 

An almost complete withdrawal of ascorbic acid 
from the system increases the radiosensitivity of 
Crocker Rat Carcinoma. 3000 or 5000 r contact 
radiation applied to 18 mm. size carcinoma of 
rats on regular diet produces only a partial de- 
struction of the tumor and prolongs the span of 
life of the animals, on an average, 48 days after 
3000 r, and 57 days after 5000 r. Sixty rats were 
placed on a Sherman-LaMer scorbutogenic diet to 
which 5% p-fluco-ascorbie acid and 0.5% flavo- 
noids were added. Five days later, p-gluco-ascor- 
bie acid was reduced to 3%. When the size of tu- 
mor reached 19-20 mm.’, 30 rats were submitted 
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to 3000 r contact radiation in a single dose and 30 
rats to 5000 r. All tumors were completely de- 
stroyed and all rats except one survived. Radia- 
tion factors were the same in all experiments: 
Chaoul contact apparatus, 60 KV, 0.12 mm.’ filter, 
3 cm. distance from the target, field 2 cm. diame- 
ter with 450/min. Ascorbic acid content of plasma 
at time of radiation was 0.025 mg/100 cc. of plasma 
(average). These experiments indicate that a tem- 
porary but almost complete withdrawal of ascor- 
bic acid from the system results in the same com- 
plete destruction of Crocker Carcinoma with 
smaller doses of radiation (3000 r and 5000 r) as is 
achieved with much larger doses (8000 r and 10000 
r) when the ascorbic acid level is normal (0.4 mg/ 
100 ec. of blood plasma). 


Effect of vitamin C-free diet on ascorbic acid con- 
tent and white blood cells of Ak leukemic mice. 
Boris Soxotorr, Waiter H. Eppy, JoHN 
Beaumont, Rita PowELLA AND GEORGE CONE 
{introduced by Leo Logs). Southern Bio-Re- 
search Lab., Florida Southern College, Lakeland. 
It is known that the ascorbic acid content of 

leukemic whe is higher than that of normal mice. 

One hundred Ak mice showing symptoms of leu- 

kemia were divided into 2 groups. Fifty mice were 

placed on a Sherman-LaMer diet to which 5% 

p-gluco-ascorbic acid and 0.5% flavonoids were 

added. Five days later, p-gluco-ascorbic acid was 
reduced to 3% and 5 days afterward to 2%. Mor- 
tality rate was 6%. The ascorbic acid content was 
reduced to 0.05 mg/100 cc. plasma and maintained 
at this level. The number of white blood cells 
dropped, but more slowly, and reached a subnor- 
mal level of 2,500 (average). This level was main- 

tained for several weeks without apparent ill 

effect. Another group was submitted to the identi- 

cal regime except that no flavonoid was given. 

Mortality rate: 65%. Animals manifested tend- 

ency to bleed. Ascorbic acid content was main- 

tained at 0.05 mg/100 cc. plasma level and number 
of white blood cells at 2,800 (average). The flavo- 
noids minimized the ill effect of scorbutogenic 
diet and permitted maintenance of white blood 
cells at a subnormal level. The results of this in- 
vestigation indicate that the analogue of ascorbic 
acid, p-gluco-ascorbic acid, interferes with the 


synthesis of this factor. 
* 


Impairment of antimicrobial defenses following 
total body irradiation of mice. R. S. Speck, E. 
JAWETzZ, AND H. S. Kapian (introduced by AL- 
vIn J. Cox, Jr.). Div. of Microbiology, Univ. of 
California School of Medicine, and Dept. of Radi- 
ology, Stanford Univ. School of Medicine, San 
Francisco. 

Infection plays an important part in the death 
of experimental animals following systemic x-irra- 
diation. Bacteria gain access to the body through 
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denudation of epithelium, but other mechanisms 
which ordinarily remove such microorganisms 
promptly must also be impaired. Experiments 
were designed to elucidate the nature of this 
defect. A standard subacute infection was in- 
duced by injecting 100 LDs streptococcus C 203 
intramuscularly into 15 gm. Cs black mice 1-3 
days after a single whole body dose of 450 r, and 
into non-irradiated litter-mate controls. Two 
types of observation were made: the rate of death, 
and the rate of spread of infection as indicated 
by semiquantitative organ cultures from serially 
sacrificed animals. In the controls this infection 
progressed from the site of injection via the lym- 
phatics to reach the blood stream in 2-3 days. 
The filtering action of spleen and liver removed 
most of the bacteria for 2-3 more days, delaying 
overwhelming bacteremia and death until 5-7 
days after inoculation. In irradiated animals the 
streptococci disseminate more rapidly and the 
animals succumb 3-4 days earlier than the con- 
trols. Cultures indicate that both lymphatic 
blockage and the filtering action of spleen and 
liver are virtually ineffective after irradiation. 
Penicillin: (200 units daily/mouse for 3 days) 
completely eliminated the infecting microorgan- 
isms and prevented deaths in the controls. In 
irradiated mice penicillin eliminated bacteria, 
except at the local site of infection, and reduced 
mortality to the level of non-infected irradiated 
mice. The local lesion in irradiated animals ex- 
hibited liquefaction necrosis, perhaps interfering 
with access of the antibiotic, and a striking dearth 
of inflammatory cells, permitting persistence of 
microorganisms. 


Mechanism of leukocytic responses to provoca- 
tives. BERNHARD STEINBERG AND Ruts A. Mar- 
TIN.* Toledo Hosp. Inst. of Med. Research, To- 
ledo, Ohio. 

Many investigators have noted a leukopenia 
frequently followed by leukocytosis after injec- 
tion of certain substances. Several explanations 
were advanced to account for these changes: in- 
creased stickiness of leukocytes and adhesion to 
vascular endothelium (Essex AND GRANA. Am. 
J. Physiol. 158: 396, 1949); redistribution within 
vascular channels (KEMP, CARTWRIGHT AND WIN- 
TROBE. Am. J. Physiol. 165: 554, 1951); presence 
of a leukopenic factor in leukocytes (WEIs- 
BERGER, HEINLE AND HANNAH. Proc. Soc. Exper. 
Biol. & Med. 70: 749, 1949); and action of a factor 
from inflammatory area (MENKIN. Newer Con- 
cepts of Inflammation. Springfield, Ill.: Thomas, 
1950). STEINBERG AND Martin (Am. J. Physiol. 
161: 14, 1950) disregarded the primary leuko- 
penia as nonspecific and described in human 
plasma an expulsion factor which delivers leuko- 
cytes from bone marrow to circulation to replace 
those cells destroyed in the normal process of 
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aging and disintegration. In this study, the total 
leukocytic response to milk and other provoca- 
tive substances was investigated. Peripheral 
blood, bone marrow and other viscera were stud- 
ied in normal animals and in those deprived of 
spleen, adrenals, or both of the organs. Two dis- 
tinct mechanisms could be recognized, one non- 
specific, which did not involve the marrow, and 
the other specific in which marrow and peripheral 
leukocyte content were interelated. Confusion of 
the 2 responses hinders interpretation of the 
effects on the hemopoietic system of investigative 
procedures. These studies also suggest that cer- 
tain types of leukopenia may be accounted for by 
an increased rate of cell destruction. 


ACTH content of pituitary at different levels of 
ascorbic acid intake. Ropert C. Stepto,* Con- 
RAD L. Pirani, JosePpH D. FisHER* AND KEN- 
NETH SUTHERLAND.* U.S. Army Med. Nutrition 
Lab., and Armour Labs., Chicago, Ill. 

The pituitary glands of guinea pigs kept on dif- 
ferent levels of ascorbic acid intake (0.0, 2.5, and 
25.0 mg/day for 14 and 21 days, and 0.2 mg/day 
for 6 weeks) and of theif pair-fed controls were 
assayed for ACTH content and examined histo- 
logically. After 14 and 21 days on the experimental 
regimen the ACTH activity of the guinea pig 
pituitaries was: deficient animals (0.0 mg. intake), 
54.0 and 89.5 gamma, respectively; normal ani- 
mals (2.5 mg. intake), 72.0 and 70.7 gamma; and 
fortified animals (25.0 mg. intake), 63.0 and 87.0 
gamma. Pituitary glands of animals kept on a 
chronic depletion regimen for 6 weeks (0.2 mg. 
intake) had the following ACTH activity values: 
deficient, 130.8 gamma; normal, 64.5 gamma; and 
fortified, 86.2 gamma. The average ratio of pitui- 
tary ascorbic acid to ACTH content in the nor- 
mal animal was 1:38 (gamma/gamma) as com- 
pared with 1:17 in the fortified animals. This ratio 
in the deficient animals showed a progressive in- 
crease from 1:50 at day 14 to 1:62 at day 21 to 1:110 
at 6 weeks. This increase was not observed in the 
pair-fed controls. The results indicate a rapid in- 
crease in pituitary ACTH content as the duration 
of ascorbic acid depletion increases. Histologi- 
cally an increased basophilism was observed in 
the deficient animals. These data and previous 
studies from our laboratory suggest a relationship 
between ascorbic acid intake and ACTH activity 
of the pituitary. 


Fat nephrosis produced by colchicine. STEPHEN 
S. STERNBERG AND FRANK C. FERGUSON (intro- 
duced by Frep W. Stewart). Pharmacology 
Sec., Sloan-Kettering Inst. for Cancer Research, 
and Dept. of Pharmacology, Cornell Med. College, 
New York City. 

Toxic doses of colchicine produce renal changes, 
not previously recognized, in both rats and cats. 
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The pathological change observed in the kidney is 
termed ‘fat nephrosis’ as defined by Allen (The 
Kidney. Medical and Surgical Diseases. New York: 
Grune and Stratton, 1951). A variety of agents 
(including phosphorus, carbon tetrachloride and 
iodoform) may produce an identical picture in 
humans and animals. With all these poisons (in- 
cluding colchicine), there develops throughout 
the proximal nephron cytoplasmic deposition of 
non-anisotropic fat with basalar vacuolization 
and nuclear elevation. (The term ‘lipoid nephro- 
sis’ is reserved for conditions associated with the 
nephrotic syndrome and seen principally with 
certain forms of glomerulonephritis, in which fat 
is deposited in the proximal nephron in a diffuse 
lattice-work rather than basalar arrangement; 
anisotropism is usually seen, and deposition may 
occur not only interstitially but even in the glo- 
meruli.) In rats, the fat nephrosis was found in its 
classical form in animals sacrificed 17 hours after 
a single intravenous dose (4 mg/kg.). In chronic 
toxicity experiments the lesion was incompletely 
formed, with fat deposited irregularly and in lesser 
amounts. In cats, however, the lesion was full- 
blown in both acutely and chronically intoxicated 
animals. The nephrosis was seen within 24 hours 
following a single intravenous dose of 0.5 mg/kg. 
and also after 25 days of repeated small doses 
totaling 0.8 mg/kg. 


Observations on experimental testicular tumors 
in rats. WILLIAM H. STERNBERG,* RICHARD Cop- 
PEDGE* AND ALBERT SEGALOFF. Depts. of Pa- 
thology and Medicine, Tulane Univ., and Ochsner 
Fndn., New Orleans, La. 

Testicular tumors were observed in the spleens 
of 17 of 22 castrated, adult AxC rats, 7-31 months 
following intrasplenic implantation of whole tes- 
tis from 1- or 2-day old donors. Autogenous trans- 
plant of testicular fragments into the spleens of 
18 45-day old castrate rats failed to produce tu- 
mors. Intrasplenic testicular transplants ex- 
amined before tumor development had occurred 
revealed hyperplastic Leydig cells and tubules 
containing Sertoli cells only. The intrasplenic 
tumors showed variegated tissue patterns, includ- 
ing well-differentiated Leydig-cell tumors, tubular 
structures lacking spermatogenic elements, and 
lipid-rich cells growing diffusely and in pseudo- 
tubular formations. The latter cells were occa- 
sionally present within surviving testicular tu- 
bules, and in rare instances showed evidence of 
extension through the tubular wall into surround- 
ing stroma. Although these cells bear some resem- 
blance to Leydig cells, they are probably neo- 
plastic Sertoli cells. A few tumors contained areas 
of small undifferentiated cells. Seminoma, em- 
bryonal carcinoma and teratoma were not ob- 
served. Transplants of the intrasplenic tumors 
into castrate hosts were successful in the spleen, 
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but not in the subcutaneous tissues. One rat, with 
a large primary intrasplenic tumor, had seminal 
vesicle enlargement probably indicative of andro- 
gen production by the tumor. In a separate series, 
2 of 8 rats rendered cryptorchid had small tumors 
of pure Leydig cell type in the testis 2 years after 
operation. Seven non-testicular neoplasms oc- 
curred in 6 of the 8 cryptorchid animals, including 
tumors of prostate, penis, salivary gland and fore- 
stomach. 


Resistance to grafting with lymphosarcoma cells 
following injecticn of intact, homologous 
lymphoid cells. H. C. StrorrK, Tatiana Bupzi- 
LOVICH* AND T.C. Brevinski.* Merck Inst. for 
Therapeutic Research, Rahway, N. J. 

Recently it was observed that suspension of in- 
tact lymphoid cells of mice or rats in which tumor 
transplants had regressed, and which subse- 
quently had become resistant to reinoculation 
with tumor tissue, were cytotoxic to the respec- 
tive neoplastic cells; lymphoid cells from normal 
animals showed no such activity. However, when 
attempts were made to passively transfer ‘tumor 
immunity’ it was found that a single injection of 
intact lymphoid cells to susceptible rats, after a 
delay of 2 days, caused resistance to grafting with 
lymphosarcoma cells irrespective of whether the 
lymphoid cells were derived from tumor-immune 
or from normal rats. This resistance lasted for 
about 3 weeks. It was limited and was relative to 
the number of cells in the inoculum. The resist- 
ance to tumor grafts developed only with unin- 
jured, homologous lymphoid cells. Injection of 
suspensions of intact heterologous or autologous 
lymphoid cells did not alter the susceptibility of 
the animals. Furthermore it was seen that the 
acquired resistance to grafting with lymphosar- 
coma cells was lost when, following the injection 
of homologous lymphoid tissue, cortisone was ad- 
ministered prior to the challenging inoculation. 
Although other possibilities cannot be excluded, 
it appears likely that some form of immunity re- 
lated to iso-antigens explains the present ob- 
servations. 


Fate of intravenous C™ labeled Dextran in dogs. 
RoGer TERRY AND CHARLES L. YuILe. Dept. 
of Pathology, Univ. of Rochester, School of Medi- 
cine and Dentistry, Rochester, N.Y. 

Four normal mongrel dogs received Dextran 
labeled with Carbon 14. The radioactivity was 
measured in the urine, plasma, and expired air. 
The latter was collected in hourly samples at vari- 
ous times. The experiments were terminated 3, 5, 
12, and 14 days after the Dextran was injected 
intravenously. The last 3 dogs were killed and 
measurable radioactivity was found in various 
tissues. The molecular size of the administered 
Dextran is not accurately known. The dogs ex- 
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creted 57-72% of the injected dose into the urine 
in 24 hours. Within the first 3 days after injection 
the levels of Dextran in the plasma fell to almost 
negligible amounts. The total C™ collected from 
the expired air varied from 4.4-20% of the in- 
jected dose in the shortest to the longest experi- 
ment. The rate of CO» excretion reached a high 
point during the first day and then fell off fairly 
steadily to the end of each experiment. None of 
the animals showed any evidence of toxicity to 
the material administered. 


Factors which influence phagocytosis by reticulo- 
endothelial cells in early hours of inflammation 
in subcutaneous areas. EpNa H. Tompkins. 
Cancer Research Inst., New England Deaconess 
Hosp., Boston, Mass. 

Phagocytic activity of reticulo-endothelial cells 
was investigated in the subcutaneous connective 
tissue of mice by use of: /) a birefringent lipid, 
2) India ink, 3) bacteria and 4) erythrocytes. 
These were suspended in serum or glucose, and 
injected subcutaneously (in vivo studies) or used 
to cover living films from areas injected 2-4 hours 
previously with glucose or mixtures with serum 
(in vitro studies). The control experiments consist 
of similar studies on areas of the same mice in- 
jected shortly enough before sacrifice to exclude 
influx of polymorphonuclears. The films were 
studied supravitally and after fixation. Phagocy- 
tosis was judged by the presence of the experi- 
mental substances in, or on, the phagocytes. 
Polymorphonuclears were the only hematogenous 
cells involved, since the experiments terminated 
within 5 hours of the injections. Reticulo-endo- 
thelial phagocytosis is, therefore, represented 
by preexistent mononuclears only, that is, by the 
tissue clasmatocytes called ‘resting-wandering’ 
cells. The findings demonstrate that: 1) phago- 
cytosis and removal of particulate substances 
by reticuloendothelial cells of connective tissues 
begins in the first hours of inflammation while 
the ‘resting-wandering’ cells are still fixed; 2) this 
is influenced by the length of time for exposure 
and the particulate size of the substances pre- 
sented for phagocytosis; 3) the cells are not chem- 
otactic and particles must be brought into direct 
contact with them; and 4) the latter is aided by 
muscular movements, by amoeboid activity of 
polymorphonuclears, whether or not they then- 
selves are phagocytic of the particulate substances, 
and by the gradual cytoplasmic changes in tissue 
clasmatocytes incident to subcutaneous injection 
of any fluid. (Supported by AEC Contract AT 
(30-1) -901.) 


A transmissible disease in mice characterized by 
anemia, leukopenia and erythropoietic spleno- 
megaly. A. C. Upron* anv J. Furtrs. Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn- 
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A disease characterized by anemia, leukopenia, 
and extensive erythropoiesis in the spleen, with 
splenomegaly, has been transmitted in 20 passages 
(6 subpassages). This disease was encountered in 
a female mouse and transmitted by intraperito- 
neal injections of particles of involved spleens. 
The interval between inoculation and appearance 
of symptoms has been constantly about 3-5 
months. The course of the disease has been typi- 
cally chronic, the splenomegaly and anemia pro- 
gressing gradually for several months prior to the 
death of the animal. The size of the spleen usually 
exceeds 35 x 15 mm. in the 2 greatest dimensions, 
the enlargement being due principally to erythro- 
poiesis. Leukemic infiltrations are lacking, and 
hemopoiesis in the bone marrow does not appear 
to be disturbed. Some blood destruction is indi- 
cated by hemosiderosis and erythrophagocytosis 
in macrophages of spleen, lymph nodes, and bone 
marrow. There is erythroblastosis and reticulo- 
cytosis of the peripheral blood, and the erythro- 
eyte counts drop below 1,000,000. Thus far no 
organisms have been demonstrated in histologic 
sections or blood films. Attempts are being made 
currently to establish the nature and causative 
agents of this disease. 


Structure and function of cardiac conduction sys- 
tem of dog. Gorpon F. VawTer,* C. Bruce 
TayLor,* OaLespy PauL* aNnp GerorGE M. 
Hass. Rush Lab. of Pathology, Presbyterian 
Hosp., and Aero-Med. and Physical Environ- 
ment Lab., Univ. of Illinois, Chicago. 

Hearts of 41 nembutalized dogs were exposed 
surgically. Lesions along the cardiac conduction 
system were produced with a special freezing in- 
strument. All frozen cellular structures became 
non-viable but the persistence of extra-cellular 
structure preserved anatomic continuity. Electro- 
cardiograms were made before, during and at in- 
tervals up to 7 days after operation. After death 
or sacrifice the coronary arteries of damaged 
hearts were immediately perfused with cold abso- 
lute aleohol. Microscopic studies were made of 
serial sections stained for glycogen from tissue 
blocks which included lesions, adjacent tissue and 
structures of the conduction system. Discrete 
focal lesions properly placed were accompanied 
by permanent atrio-ventricular block in 3 ani- 
mals, right bundle branch block in 3 animals and 
left bundle branch block in 3 animals. These le- 
sions involved glycogen-rich myofibers of the 
main bundle of His, the right bundle branch and 
the left bundle branch of His, respectively. Le- 
sions which only partially involved or were close 
to the glycogen-rich bundles were not accom- 
panied by permanent conduction disturbances. 
Only temporary atrio-ventricular block or nodal 
rhythm occurred in 8 animals, when lesions were 
made in the theoretical location of the atrio- 
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ventricular node. Temporary or permanent 
changes in the auricular pace maker in 8 animals 
followed lesions along the sulcus terminalis. 
Other electrocardiographic patterns occurred 
temporarily. These were attributed to manipu- 
lation. 


Choline absorption from small intestine of rat. 
JoHN W. VETPER,* JESUS DE LA HuERGA,* Mor- 
TON I. GrossMAN* AND Hans Popper. U. S. 
Army Med. Nutrition Lab. and Hektoen Inst. 
for Med. Research, Chicago, Ill. 

The following technique was divided to study 
disappearance of choline from the small intestine 
of the normal rat and rats with hepatic injury. 
The animals were fasted for 48 hours prior to the 
experiment and, under ether anesthesia, the small 
intestine was ligated just below the entrance of 
the common bile duct and just above the ileo- 
cecal valve. A 2.0 ml. test solution was instilled 
through a cannula just below the upper ligature, 
and the intestine again ligated below the punc- 
ture site. The abdominal wall was closed and the 
animal was kept fasting for a specified time, after 
which it was sacrificed and the small intestine re- 
moved in toto. The lower end was then cut away 
and the contents were milked into a test tube. 
Ten ml. normal saline wash was run through by 
means of a cannula at the upper end, and the re- 
sidual was milked through. The contents and 
washing were analyzed for choline content. Con- 
trols, in whose intestines normal saline solution 
containing 20 mg. choline base as choline chloride 
was instilled, demonstrated mean choline disap- 
pearances of 33.46, 40.57, and 82.07% in 1, 2, and 
4 hours. Another series received 20,000 units of an 
insoluble penicillin in addition to the choline. 
Similar studies were performed in which a) ani- 
mals given 1 mg. ethionine/gm. body weight as 
an hepatotoxin intraperitoneally 48 hours before 
the experiment, b) animals fed a high carbohy- 
drate diet containing 0.5% ethionine for 4 weeks, 
were used. Comparative disappearance data will 
be presented. 


Opsonins for rickettsiae. Jos—EpH Victor, RuTH 
RayYMOND,* JEANNE VALLIANT,* JOHN C. Wac- 
NER* AND ABpovu D. Po.uack.* Chemical Corps 
Biological Lab., Camp Detrick, Frederick, Md. 
A method has been developed for the quantita- 

tive determination of blood opsonins for Coziella 

burnetii. An opsonin unit for C. burnetii is the 
quantity of opsonin causing phagocytosis of rick- 
ettsiae by 94-100% of polymorphonuclear neutro- 
philes under standard conditions. The opsonin 

titer is the number of opsonin units in 0.1 ml. 

serum or plasma. An opsonin titer of 1 occurred 

in 1% of individuals having no known contact 
with C. burnetii; in 30% of individuals previously 
vaccinated with chick embryo grown C. burnetii 
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and in 31% of normal individuals were Q fever is; 
endemic. Statistically, about 42% of people in the 
latter 2 groups showed increased opsonin for C. 
burnetii. Where Q fever is endemic, positive com- 
plement-fixing antibodies occurred only in 1/7 of 
individuals with elevated opsonins. In contrast, 
vaccinated individuals showed no relation be- 
tween complement fixation and opsonin titers. 
Injection of normal chick embryo yolk sac in- 
creased opsonins for rickettsiae grown in yolk sac. 
This may explain the different serological reac- 
tions of artificially and naturally immunized 
populations. In patients with Q fever, opsonin 
titers increased many million fold, often 10,000 
times more than complement fixation titers. This 
opsonin test may be used as an epidemiological 
and diagnostic method for detecting infection 
with C. burnetii. 


Effect of absorption upon carcinogenicity of hy- 
drocarbons. E. von Haam, H. L. Titvus,* 
GEORGE Y. SHINOWARA* AND I. T. Capuan. 
Dept. of Pathology, Ohio State Univ., Columbus. 
In previous studies von Haam and Mallette 

showed that benzene extracts of industrial carbon 
blacks possess a certain degree of carcinogenicity. 
Ingalls, on the basis of his clinical investigations, 
stated that ‘‘The carbon black worker faces no 
worse than the ordinary risk of cancer encoun- 
tered by other groups of the male population . . .”’ 
For this reason the capacity of carbon blacks to 
absorb and thus render ineffective carcinogenic 
hydrocarbons was investigated. 3,4-Benzepyrene, 
20-methylcholanthrene and p-dimethylaminoazo- 
benzene were chosen as effective carcinogenic hy- 
drocarbons which in our laboratory produced skin 
epitheliomas, fibrosarcomas, and hepatomas in 
over 50% of our positive control groups within 12 
months. Eight carbon blacks differing in acidity, 
particle size (electron microscope value) and total 
surface served as adsorbents; cyclohexane, ace- 
tone and olive oil were used as organic solvents. 
In a series of chemical tests the saturation factor 
of the various carbon blacks for each hydrocarbon 
was determined and samples of carbon blacks 
were prepared fully saturated with the various 
hydrocarbons. Biological experiments with those 
absorbed hydrocarbons revealed a marked loss of 
the carcinogenic properties which were in direct 
proportion to the absorptive power of various 
carbon blacks. 


Histochemical demonstration of 5-nucleotidase 
activity in cell nuclei. M. WacusTEIN AND E. 
MeEtIsEL.* Dept. of Pathology, St. Catherine’s 
Hosp., Brooklyn, N. Y. 

Evidence has been brought forward recently 
which seriously questions the value of histo- 
chemical methods for the localization of alkaline 
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and acid phosphatase within cell nuclei. While 
these enzymes were found predominantly in the 
cytoplasm, large amounts of 5-nucleotidase were 
present in the nuclei of rat liver as determined 
chemically in fractionation studies (Novikorr, 
PopBER AND Ryan, Federation Proc. 9: 210, 1950). 
The histochemical demonstration of this enzyme 
in cell nuclei in tissue sections under controlled 
conditions is reported. Myometrium of human 
uterus and rabbit aorta were chosen as test mate- 
rial because they did not show any unspecific 
alkaline phosphatase activity in cell nuclei even 
after many hours incubation with glycerophos- 
phate as substrate. The occurrence of nuclear 
5-nucleotidase in other organs will also be pre- 
sented. With myometrium from human uterus 
and rabbit aorta not only cytoplasmic but nu- 
clear activity could be demonstrated using ade- 
nosine-5-phosphoric acid as substrate in the 
Gomori-Takamatsu technique. It became demon- 
strable within 3-6 minutes incubation at 37°C. 
in paraffin sections of acetone-fixed tissues as well 
as in frozen sections of fresh or acetone-fixed 
material. The sites of enzymatic activity were 
identical in all 3 preparations. Paraffin sections 
incubated for 10-60 minutes were well suited for 
microscopic study. Optimal activity was obtained 
between a pH of 7.5-8.2. The addition of magne- 
sium sulphate to the substrate mixture led to only 
slight activation of the enzymatic staining. Po- 
tassium cyanide inhibited the histochemical 
staining reaction if magnesium was omitted from 
the incubation mixture but did not completely 
suppress it in the presence of magnesium. No un- 
specific staining due to absorption of liberated 
calcium phosphate or diffused enzymes could be 
detected in inactivated sections which were in- 
cubated up to 2 hours. (Supported by a grant 
from the Damon Runyon Memorial Fund for 
Cancer Research.) 


In vivo effects of thiaminase. L. B. Watsu,* 
D. Greirr* anp H. Pinkerton. Dept. of Bi- 
ology and Pathology, St. Louis Univ., St. Louis, 
Mo. 

The thiaminase (‘Chastek factor’ of Green) was 
prepared by the extraction of dried carp viscera 
with 10% NaCl. Partial removal of impurities 
was accomplished by passing the extract, ad- 
justed Npx 4.5, through a ‘zeolite’ column. The 
activity of the effluent containing the thiaminase 
was determined by incubation with known 
amounts of thiamine (vitamin B,). After incuba- 
tion at 37.5° C. for 24 hours, the unreacted thi- 
amine was converted to thiochrome and the 
amount of the foregoing compound determined 
by fluorescence under ultraviolet light. The com- 
plete enzymatic destruction of the thiamine pres- 
ent was indicated by the absence of fluorescence. 
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The partial destruction of thiamine was estimated 
by comparison with the fluorescence of a known 
amount of B;. The rate of destruction of thiamine 
by thiaminase was a function of time; enzymatic 
activity becomes evident after 8 hours of incuba- 
tion and reaches an end-point at approximately 
#4 hours. Daily subcutaneous injections into mice 
of thiaminase resulted in a temporary hind limb 
paralysis, disjointed gait and loss of muscle tonus, 
a syndrome similar to B; avitaminosis. One week 
old chicks treated in the same manner behaved 
similarly. Liver, kidney and brain tissues of in- 
jected chicks were studied for histological 
changes. The former two tissues showed no micro- 
scopic changes. The brain, however, showed a 
‘dropping out’ of Purkinje cells. The relation of 
enzymatic destruction of thiamine to cellular 
metabolism will be discussed. 


Effect of growth hormone on the development of 
chick embryo. T. Y. Wanc,* K. M. Wano* 
AND H. T. BLUMENTHAL. Div. of Hormone Re- 
search, Labs. of Jewish Hosp. of St. Louis, and 
Dept. of Pathology, St. Louis Univ., School of 
Medicine, St. Louis, Mo. 

Growth hormone in saline (pH 8) was injected 
chorioallantoidally into chick embryos on the 5th, 
9h, 13th and 17th incubation day. One group of 
controls received saline (pH 8) and a second group 
was sham operated. Experimental eggs were di- 
vided into 4 groups, receiving respectively 5, 10, 
20 and 40 wg. A high mortality rate was encoun- 
tered in control and experimental groups injected 
or operated on the 5th and 9th incubation days; 
the only survivors were in the groups receiving 
growth hormone. In chick embryos receiving 
growth hormone on the 13th incubation day, 10 ug. 
has been found to be the optimal dosage for maxi- 
mal hatchability, which was slightly higher than 
in control groups; increasing hormone beyond 
this dosage inhibited hatchability, but hastened 
hatching time. Administration of growth hormone 
in large doses or on the 17th incubation day re- 
sulted in a greater percentage hatchability in 
controls than in experimental eggs; many of the 
latter showed small perforations of the egg shell 
on the day before hatching but the embryos died. 
Chick embryos receiving growth hormone on the 
13th incubation day showed generally higher body 
weights and blood sugar levels than controls, and 
the degree of response could be directly corre- 
lated with dosage. Saline injected controls showed 
lower body weights and blood sugar levels than 
sham operated controls. Females appeared to 
have a more marked response than males; in fe- 
males, body weight and blood sugar appeared to 
have reached a maximum with 40 yg. growth hor- 
mone, whereas in males the increases with this 
dosage were apparently not maximal. This ap- 
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pears to be the first report of a response to growth 
hormone in aves. 


Hepatic injury in mice fed a yeast-protein diet. 
W. Lane WIuuiaAMs AND RicHarp B. ARon- 
sOHN.* Dept. of Anatomy, Univ. of Minnesota, 
Minneapolis. 

A high incidence of massive hepatic necrosis 
has been described frequently in rats fed a (Brit- 
ish) yeast-protein diet (HimsworTH AND GLYNN). 
In the present study 43 hybrid mice (Strong A X 
Bagg albino) were restricted to a yeast-protein 
diet when 6-10 weeks of age. Samples of the same 
diet had produced hepatic necrosis in rats under 
essentially the same laboratory conditions. 
Twenty-one mice showed massive necrosis of the 
hepatic parenchyma after feeding of the diet for 
33-272 days. In 2 mice small areas of necrosis were 
present at 85 and 105 days. In 20 mice fed the diet 
for 10-283 days necrosis did not occur, but hepatic 
parenchymal cells showed the following cyto- 
plasmic alterations: 1) reduction in ribonucleic 
acid as studied by the ribonuclease-hydrolysis- 
basophilic staining procedure and by staining 
with gallocyanin-chromalum at pu 2.5; 2) liposis 
(sudanophilia); and 8) increased alkaline phos- 
phatase activity (modified Gomori procedure). 
An earlier occurrence and higher incidence of 
necrosis was observed in mice restricted to the 
diet when 6 weeks of age. 


Protective action of sulfa drugs against injury 
to liver of mouse by CCl. J. WALTER WILSON. 
Dept. of Biology, Brown Univ., Providence, R. I. 
We and others have reported that the inclusion 

of some sulfa drugs in the diet protects the livers 

of mice from damage by CCl. The sulfa drugs are 
not all equally effective. The experiments here 
reported were conducted to test various hypothe- 
ses as to how the drugs produce the effect. Since 
sulfaguanidine is one of the most effective drugs, 
it seemed possible that the change in intestinal 
flora might be responsible. This was ruled out 
because sulfasuxidine and formo-sulfathiazole, 
which similarly effect the intestinal flora, have no 
protective effect. The antithyroid effect of the 
sulfa drugs was ruled out because the most goitro- 
genic of all, sulfadiazine, has no protective effect. 

Furthermore thiourea and related compounds 

have no protective effect but thyroxine either fed 

or injected gives pronounced protection. The 

most complete protection so far found was on a 

diet containing both sulfaguanidine and desic- 

cated thyroid. The sulfa drugs are in part me- 
tabolized by acetylation, some more completely 
than others. That this accounts for the difference 
in their ability to protect against CCl, injury has 
been ruled out in three ways: 1) The addition of 
PABA as a competitor for the acetylation mecha- 
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nism did not alter the protective effect of sulfanil- 
amide. 2) Pantothenic acid deficiency, which is 
reported to deprive the acetylation mechanism 
of an essential component, did not alter it. 3) 
Elkosin, which is among the least acetylated, has 
no protective effect. We have, therefore, at pres- 
ent no explanation of the protective effect to 
offer. 


Arterial atheromatous lesions in rat. R. W. Wis- 
sLeR, M. L. Eritert,* M. A. ScHROEDER* AND 
L. Cowen. Depts. of Pathology and Medicine, 
Univ. of Chicago, Chicago, IIl. 

Atheromatous lesions of the coronary arteries 
and to a lesser degree of the renal arteries and the 
aorta were observed in about 25% of 63 ‘middle 
aged’ obese male rats fed synthetic rations for a 
period of 28-43 weeks. Some of these rations were 
modeled after the diets of patients who developed 


Volume 11 


coronary thrombosis under 50 years of age. The 
incidence of lesions in the arteries was almost 
doubled in 28 additional animals receiving the 
same rations but also treated with nephrotoxic 
antiserum followed by daily injections of desoxy- 
corticosterone acetate and the substitution of 1% 
NaCl solution for their drinking water starting 
at about 20 weeks. This treatment resulted in a 
moderate hypertension in the majority of these 
rats, but it also was followed by a marked in- 
crease in serum cholesterol levels and cholesterol: 
lipid phosphorus ratios. The latter observations 
seemed to correlate better than the presence or 
absence of hypertension with the increased inci- 
dence of lesions observed in this group. There was 
no evidence that the atheromatous arterial le- 
sions were related to a variable degree of arteritis 
seen in some of the animals. 
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Effects of nonionic surface active agents on the 
growth of animals. J. B. ALtison, H. L. Rosen- 
THAL* AND A. H. Miuus.* Bureau of Biological 
Research, Rutgers Univ., New Brunswick, N. J. 
An agar gel diet is described for dogs, mice and 

hamsters. The surface active agents, sorbitan 

monostearate (Span 60), polyoxyethylene sorbitan 
monostearate (Tween 60) and polyoxyethylene 
monostearate (Myrj 52) added to this diet did not 
affect the growth or maintenance of these animals 
unless the concentration was sufficiently high to 
cause gastrointestinal disturbances and or a re- 
duced food intake. This critical concentration was 
approximately 15% or more (dry weight) jn the 
diets used. Protein efficiencies (grams gained in 
body weight per gram nitrogen intake) for the 
diet containing casein averaged 11.4 for male, 

11.0 for female puppies, 8.2 for male, 8.0 for female 

mice, and 11.6 for male hamsters. The addition of 

these surface active agents did not alter the 
efficiencies from control values. The caloric in- 

takes per kilogram of body weight decreased in a 

regular way from time of weaning to maturity. 

The data obtained using puppies demonstrated 

that nitrogen balance per gram of nitrogen intake 

decreased with age, a decrease which was con- 
sistent with the filling of protein stores. Similarly 
body weight gain per unit of nitrogen balance 
decreased with age indicating a shift in charac- 
teristics of growth as the animal approached 
maturity. Female mice were grown, bred, and 
maintained normally through gestation and lacta- 
tion on diets containing 1 to 15% Myrj 52. 


Apparent phosphate requirement for choline oxi- 
dase activity. CHARLES ANGEL AND O. NEAL 
MILLER (introduced by WENDELL H. GrirFiTH). 
Dept. of Biochemistry and Nutrition, Univ. of 
Texas Med. Branch, Galveston. 

It has been observed here and in other labora- 
tories (Wi1LLIAMS, J. N., JR. et al. J. Biol. Chem. 
192: 73, 1951) that choline oxidase (CO) activity 
in liver homogenates is not inhibited by addition 
of betaine. Usually (CO) activity is determined 
manometrically, assuming that choline causes an 
additive increase over endogenous oxygen con- 
sumption. It appears to us that the end product 
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of an enzymatic reaction should inhibit the rate of 
reaction and the effect of adding choline may not 
be additive. Rat liver homogenates are prepared 
with phosphate, veronal and citrate buffers (all 
at pH 7.8); centrifuged at 25,000 g at 5° C. The 
residues are resuspended in the appropriate buffer 
and recentrifuged until each is washed 4 times. 
Activity of suspensions in citrate and veronal 
buffers is 18 and 50%, respectively, of the same in 
phosphate buffer. Addition of phosphate to cit- 
rate- and veronal-suspensions stimulates (CO) 
activity by 25 and 50%, respectively. Evidence 
that phosphorylation is involved in choline oxida- 
tion is obtained by adding dinitrophenol (10-* m) 
to the veronal-suspension and observing that 
phosphate continues to stimulate (CO) activity. 
In an attempt to devise a manometric assay for 
(CO) which has low endogenous oxygen consump- 
tion, cyanide and methylene blue are added. 
Methylene blue inhibits (CO) due to the high 
zine content of commercial preparations of meth- 
ylene blue. When methylene blue is replaced by 
phenazine methosulfate, it is found that (CO) 
activity is some 15 to 50% higher, depending upon 
the choline concentration, than by the usual 
methods. 


Effect of large oral dosages of aureomycin on the 
splenic lesions developed by rats depleted of 
folacin. Conrapo F. ASENJo AND A. POMALES- 
LEBRON.* Depts. of Biochemistry and Nutrition 
and of Microbiology, School of Medicine, Univ. 
of Puerto Rico, San Juan. 

The following experiment was designed to give 
information on the effect of aureomycin on the 
splenic lesions reported by one of us (AsENJO, 
J. Nutrition 36: 601, 1948) in folacin depleted rats, 
especially in the light of our later finding that the 
necrotic areas of these infarct-like-lesions contain 
bacteria. Two groups of 2l-day-old rats were 
used. Both received a basal diet free of folacin 
containing 2% succinylsulfathiazole. One group 
served as negative controls and the other received 
in addition aureomycin, 3 mg/day orally. After 
31 days on this régime the animals were sacrificed 
and their spleens removed. Of the 18 aureomycin- 
treated animals, 6 exhibited the splenic lesion 
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while of the 16 negative controls, only 1 developed 
the lesion. In both groups of animals the splenic 
lesions contained bacteria. The fact that the 
aureomycin group showed a higher incidence of 
splenic lesions than the control group should not 
be interpreted at the present time as meaning that 
aureomycin enhances the incidence of this condi- 
tion, because it has been our experience in the past, 
that negative control animals develop this lesion 
very irregularly. It can be concluded, however, 
that, under the conditions of this experiment, 
aureomycin does not prevent the formation of 
splenic lesions in folacin depleted rats. 


Effect of various dietary proteins on the cho- 
linesterase activity of plasma and brain tissue 
of rats. CHarLes H. Barrows* anp Bacon F. 
Cuow. Dept. of Biochemistry, School of Hygiene 
and Public Health, Johns Hopkins Univ., Balti- 
more, Md. 

Our previous communications indicated that 
oral administration of casein to protein depleted 
dogs resulted in the regeneration of both albumin 
and globulin. Feeding of lactalbumin per os 
stimulated the production of albumin alone unless 
it was supplemented with a fraction obtained 
from tryptic digest of casein. These results there- 
fore demonstrated that besides the essential amino 
acids the dietary protein preparations may con- 
tain a factor exerting a ‘directive’ influence on the 
synthesis of tissue proteins. The present study 
was designed to ascertain any effect of dietary 
proteins on the production of enzymes as exem- 
plified by cholinesterase in certain tissues of rats. 
Eight groups of weanling rats (male and female) 
were fed, ad libitum, diets containing 20% of the 
following proteins: meat, egg albumin, lactal- 
bumin, casein, soybean, liver, wheat gluten with 
or without supplementation with lysine and me- 
thionine. They were weighed at regular intervals 
and sacrificed after 150 days of feeding. Heparin- 
ized plasma and homogenized brain specimens 
were assayed for cholinesterase contents accord- 
ing to the method of Ammon. Our data demon- 
strate that the cholinesterase contents of plasma 
of female but not male rats differed markedly, 
according to the dietary protein offered, but 
independently of their nutritive values. Further- 
more, this difference existed even among certain 
groups of animals which grew at essentially the 
same rate and were of the same age and body 
weight at the time of sacrifice. However, no 
difference was observed in the cholinesterase 
activity of brain regardless of sex and dietary 
proteins. 


Extension of the glucostatic scheme of regulation 
of food intake to ‘Houssay’ animals, diabetes 
and other special cases. Marcaret W. Bates* 
AND JEAN Mayer. Dept. of Nutrition, Harvard 
School of Public Health, Boston, Mass. 
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In previous publications the authors have 
demonstrated that in normal animals, relatively 
short-term variations of blood sugar within phys- 
iological limits suffice to significantly affect food 
intake. A ‘glucostatic’ scheme of regulation of 
food intake, involving levels of blood glucose and 
hypothalamic receptors was thus postulated. A 
series of experiments was undertaken to bring 
striking demonstration in special cases and to 
account for apparent contradictions, as in over- 
eating associated with hyperglycemia. In one 
such experiment, making use of the fact that 
prolonged hyperglycemia can readily be induced 
in Houssay animals, hypophysectomized rats made 
diabetic by administration of alloxan were used. 
Fasting blood glucose levels are low in these 
animals. Intraperitoneal administration of 3 cc. 
of 20% glucose solution induced a hyperglycemia 
lasting on the average 10 hours. Two such injec- 
tions daily induced in a group of rats a fall in food 
intake of the order of one half during the 12-day 
period of treatment. Food intakes went back 
immediately to normal pretreatment amounts 
when treatment was discontinued. Three daily 
injections eliminated almost totally any intake 
of food for a period of 4 days. Similar experiments 
with diabetic animals, as well as observations of 
obese, diabetic mice, have led to the concept of 
glucostatic regulation by ‘effective’ blood glucose 
levels. 


Contribution of protein, fat and carbohydrates to 
the caloric intake of obese individuals. Racue. 
BEAUDOIN* AND JEAN Mayer. Dept. of Nutri- 
tion, Harvard School of Public Health, Boston, 
Mass. 

Adequate data on the food habits of overweight 
subjects are unavailable. The relative proportion 
of protein, fat and carbohydrate in the diet of 
obese individuals was carefully studied. The 
sources of data were: a) 1-day food intakes ob- 
tained on 125 adult women, obese and normal, as 
part of the Groton, New York, survey conducted 
by Cornell Workers in 1948; 6) 1-day food intakes 
on 50 obese women determined by the 24-hour 
recall method routinely used in nutrition clinics; 
c) the diet histories of 30 obese and normal-weight 
women studied by the method of Burke. The 
calculations were carried out by means of the 
Food Composition Table for Short Method of 
Dietary Analysis of Leichsenring and Donelson 
Wilson. The diet history method was found su- 
perior in disclosing individual intakes and gave 
more reliable averages. By all 3 methods it appears 
that on the average the food intake of the obese 
subjects has a distribution pattern similar to 
that of the normal lean subjects observed. Specif- 
ically, the obese individuals do not consume 2 
larger proportion of carbohydrates in their diets 
than do normal subjects. Both groups choose from 
35 to 40% of their calories as fat rather than the 
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25% generally regarded as normal for adults on 
moderate caloric intake. 


Biosynthesis of amino acids in lactating dairy 
cows from C!‘O2. A. L. Buiack (introduced by 
Max K.erBer). School of Veterinary Medicine, 
Univ. of California, Davis, Calif. 

Isotopic studies of COz fixation in dairy cows 
have demonstrated that 4% of the casein carbon 
is derived from CO2 (KLEIBER et al. J. Biol. Chem., 
in press). An investigation was made to determine 
the distribution of the CO. carbon among the 
amino acids of the casein molecule. A chromato- 
graphic column of Dowex-50 was used to separate 
the amino acids of the casein hydrolysate by HCl 
elution. All amino acids contained some CO; car- 
bon but the greater recovery was in the non- 
essential amino acids: alanine 17% (I), aspartic 
acid 12% (II), glutamic acid 8.5% (III), serine 
13%, arginine 5%, proline 2.4%, glycine 2% of 
the total carbon derived from CO:z. Only 30% to 
70% of the carbon-14 was recovered from the car- 
boxyl carbons of (I), (II), and (III) suggesting 
pathways in addition to the tricarboxylic acid 
cycle exist for CO: fixation in these amino acids. 
Among the essential amino acids, CO: furnished 
the following percentages of carbon: histidine 
0.9% (IV), tyrosine 0.5% (V), valine 0.9% (VI), 
lysine 0.6%, phenylalanine 1.4%, and leucine 
2.3%. 100% of the C-14 was recovered from the 
carboxyl carbon of (IV), (V) and (VI) suggesting 
that a reversible decarboxylation results in CO: 
fixation in these molecules. Rates of CO: utiliza- 
tion for amino acid synthesis will be discussed. 


Studies with chicks receiving suboptimum 
amounts of vitamins with and without anti- 
biotics. L. G. Buaytocx,* L. R. RicHarpson 
AND C. M. Lyman.* Texas Agricultural Exper. 
Station, College Station, Tex. 

The effects of suboptimum amounts of vitamins, 
with and without antibiotics, on the growth of 
chicks and the free amino acids in the plasma were 
investigated. A semisynthetic diet was used for 
pyridoxine, pantothenic acid, riboflavin, choline 
and niacin; a soybean meal diet for vitamin B12; a 
synthetic diet containing casein for thiamine and 
folacin; and a synthetic diet containing egg albu- 
min for biotin. Penicillin and aureomycin had 
essentially the same effect. The antibiotic in- 
creased the growth rate when the diet contained 
adequate amounts of all vitamins, but very little 
or no effect when it contained inadequate amounts 
of pyridoxine, pantothenic acid or niacin. The 
antibiotic increased the growth rate with inade- 
quate amounts of all other vitamins. The plasma 
from chicks receiving the synthetic diets con- 
tained approximately twice as much valine and 
3 times as much methionine as that from chicks 
receiving the semisynthetic or soybean meal diets. 
Plasma from chicks receiving inadequate pyri- 
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doxine contained more valine, while that from 
chicks receiving inadequate Bi: contained less 
valine and methionine than controls. In 9 tests 
with 160 chicks receiving inadequate amounts of 
pyridoxine, the valine content of the plasma aver- 
aged 253, as compared to 190 ug/ml. for 9 control 
groups. In 4 tests with 80 chicks receiving inade- 
quate amounts of vitamin Bis, the valine content 
of the plasma averaged 120, as compared to 144 
ug/ml. for the controls. The corresponding values 
for methionine were 27 and 35 ug/ml. The values 
for other amino acids will be reported. 


Diet as a factor in the production of degenerative 
changes in tissues of rat. Ex1izaABETH C. CALLI- 
son, Murray FisHer* AND ELsa ORENT- 
Keres. Bureau of Human Nutrition and Home 
Economics, Agricultural Research Administra- 
tion, U. S. Dept. of Agriculture, Beltsville, Md. 
Studies were made to determine the physiolog- 

ical response of the laboratory rat to diets in 
which egg replaced varying amounts of a nutri- 
tionally adequate basal diet. Substitution of egg 
up to 25% of the diet promoted development of 
degenerative changes of greater severity and at an 
earlier age than in rats fed egg alone, egg plus 
calcium, or stock diet. The most frequent lesions 
were encountered in the kidneys; there was a high 
incidence also of myocardial scarring, calcification 
of heart muscle, aorta, and several of the major 
arteries; spontaneous tumors appeared in a con- 
siderable number of animals. There was evidence 
of elevated blood pressure in the animals exam- 
ined. The acceleration of physiological impair- 
ment observed on the high egg diets is probably 
the result of multiple long-continued dietary 
stresses produced by an imbalance among essen- 
tial nutrients, or of changes with increasing ma- 
turity in the ability of the animal to metabolize 
certain food constituents, rather than an effect 
of egg per se. These results may indicate that 
nutritional excesses are fully as damaging to the 
adult animal as nutritional deficiencies. Similar 
studies in which other foods are substituted for 
eggs in the experimental diets are in progress. 


Tracer studies of the biological precursors of 
glycine. P. C. Cuao,* C. C. DELWICHE* AND 
Davip M. GREENBERG. Div. of Biochemistry, 
Univ. of California School of Medicine and Div. 
of Plant Biochemistry, Univ. of California, Berke- 
ley. 

When glycine-1-C!4-N'® or glycine-2-C!4-N', to- 
gether with sodium benzoate, was injected intra- 
peritoneally into rats, the hippuric acid excreted 
in the urine had the same ratio of C!* to N'® as 
that of the labeled glycine injected. This intact 
utilization of glycine in the animal implied that 
a normal precursor or precursors of glycine in the 
rat must supply glycine as a whole. Dietary gly- 
cine, serine and threonine are the only natural 
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amino acids which can fulfill this requirement. 
Allothreonine, like glycolic acid, is a good pre- 
cursor when available. Lactate, on the other 
hand, is a very poor one, as is also fructose, thus 
excluding a direct conversion from carbohydrate. 
When 0.1 mEq. of glycine-1-C'*/kg. of rat was 
injected intraperitoneally, upon entering the liver 
about 11% was immediately dilute adbout 10-fold 
by the free glycine present. One-seventh of this 
amount was converted into liver protein in 24 
hours. For giving daily injections of glycine-1-C'* 
it was determined that the maximum amount of 
incorporation into liver protein glycine was about 
abo the total glycine content of the liver protein, 
indicating that the injected glycine was further 
diluted 80 times in 24 hours. This gave a half life 
of 4 hours for the free glycine in liver. The half 
life of liver protein was about 5 days and the liver 
protein degraded in 24 hours produced about an 
11-fold dilution of the free glycine. 


Influence of copper on iron absorption. M. S. 
CuasE,* C. J. Gusier, G. E. CARTWRIGHT AND 
M. M. Wintrose. Dept. of Medicine, Univ. of 
Utah College of Medicine, Salt Lake City. 
Weanling albino rats were fed a diet of cow’s 

milk supplemented with 0.5 mg. of iron (ferrous 

chloride) and amounts of copper (cupric chloride) 
ranging from none to 1000 ug/day/animal. When 
the group receiving no copper became anemic, 
radioactively tagged iron was substituted for 
nonradioactive iron. Total body copper and radio- 
iron were then determined. The amount of isotopic 

iron absorbed was 3.6, 10.6, 16.5, 19.8 and 11.1%, 

respectively, in rats given 0, 50, 250, 500 and 1000 

ug. of copper/day. Thus, up to amounts of 500 

pg. of copper daily, the quantity of iron absorbed 

was greater as the amount of copper fed was in- 
creased. In another experiment 50 animals were 
fed 0.5 mg. of iron and 50 yg. of copper/rat/day 
for 3 weeks. A single dose of radio-iron was then 
administered while the amount of added copper 
was changed to range from zero to 1000 ug/day. 

Under these conditions the amount of radio-iron 

absorbed was the same in all of the animals. In a 

third experiment a constant amount of iron was 

fed but different groups of rats received 0, 50, 250, 

500 and 1000 ug. of copper daily for 5 weeks. The 

administration of copper was then stopped and 

a single dose of radio-iron given. The greatest 

amount of iron was absorbed when 250 ug. of 

copper were given. Thus, under the conditions of 
these experiments, the amount of copper in the 
tissues influences the amount of iron absorbed. 


Liver glycogen of the rat after food restriction 
and rehabilitation on a high protein diet un- 
supplemented or supplemented by vitamin By». 
RutH CiaytTon* AND EstHer Da Costa. U.S. 
Army Med. Nutrition Lab., Chicago, Ill. 
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The average liver glycogen of 288 male rats fed 
either a control, high (60%) protein, low calorie 
high (10%) salt, or modified carrot (2% protein) 
diet for 35-70 days was 2.5, 2.0, 1.2, 2.0 and 4.3 
gm/100 gm. of tissue, respectively. Restricted 
animals were rehabilitated for 3, 2, 3, 7, 35 or 
70 days. After ¢ day of rehabilitation following 
35 days on the low calorie diet, the liver glycogen 
rose to 140 to 440% above the low calorie level. 
After 7 days of rehabilitation following 70 days 
on the low calorie diet, liver glycogen varied 
from 140% above to 50% below the low calorie 
level. After 35 days on the carrot diet, the liver 
glycogen with 2-7 days of rehabilitation, was re- 
duced to 5-22% of the depletion level. After 35 
or 70 days of rehabilitation following 35 or 70 
days on a low calorie diet, liver glycogen was 
essentially at the control level. After protein 
depletion and subsequent rehabilitation during a 
similar period, liver glycogen was significantly 
above the control level. In early rehabilitation 
after caloric restriction, increased glucoenogenesis 
may result from increased adrenocortical activity, 
since liver glycogen gains and increased adrenal 
weight paralleled each other. Increased glycogen 
deposition occurred later in rehabilitation follow- 
ing protein depletion, probably because time was 
needed to build up protein reserves for hormone 
synthesis. 


Importance of relative humidity in vitamin de- 
ficiencies. R. A. Cotiins,* M. Scurerper,* H. 
NiNo H.* anp C. A. Etvensem. Dept. of Bio- 
chemistry, Univ. of Wisconsin, Madison. 
Weanling rats fed a complete synthetic diet and 

diets deficient in certain vitamins have been 
reared at the following relative humidities: 10, 
50 and 90%. The growth rate and the vitamin 
deficiency symptoms of the animals were observed. 
Rats fed the complete diet and the pyridoxine 
deficient diet grew more rapidly at high humidity 
that at low. A scaly dermatosis was observed on 
the paws of rats fed the complete diet and the 
diets deficient in vitamin A, riboflavin, pyridoxine, 
and pantothenic acid at a relative humidity of 
10%. A spontaneous recovery from the dermatosis 
was observed in the animals receiving the com- 
plete diet. No dermatosis was observed on the 
paws of the rats at 50% relative humidity. Blood- 
caked whiskers were observed on the vitamin de- 
ficient animals at high humidity. Pantothenic acid 
deficiency produced the most severe excretion of 
this red pigment. In general rats were least active 
at low humidity and showed the greatest activity 
at high humidity. 


Bioautographic analysis of extracts of blood from 
various species. J. R. Coucn anp V. M. Doc- 
tor.* Texas A. and M. College System, College 
Station 





March 1962 


Aqueous extracts of autolyzed blood samples 
from various species were chromatographed on 
paper strips and analyzed by bioautography. 
Lactobacillus leichmannii 4797 was used in the seed 
organism. A normal butanol-water system was 
used in making the chromatograms. Liver extract 
and vitamin Bj. were used as reference standards. 
Bioautographs of extracts from autolyzed blood 
samples of the turtle, chicken and turkey blood 
were almost identical. There was a stationary 
spot at the top which corresponded to vitamin 
Bie and three spots below. The latter was also 
almost identical with a bioautograph of liver 
extract, except that the liver extract contained 
Bi» in addition to Biz. If the above mentioned 
blood samples were autoclaved at px 7.0 and bio- 
autographed, the stationary spot was the only 
spot observed on the bioautograph. The latter 
indicates that desoxyribonucleases in the blood 
accounted for the liberation of the desoxyribo- 
sides in blood from species with nucleated eryth- 
rocytes. Aqueous extracts from autolyzed blood 
samples from the turtle, chicken and turkey, 
when autoclaved at pH 12.0, gave a bioautograph 
showing the three desoxyribosides only. Bioauto- 
graphs of extracts from autolyzed blood samples 
from the cow, pig and sheep showed a Biz spot 
but not the desoxyribosides. 


Utilization of nitrogen in the absence of adequate 
calories. WARREN M. Cox, Jr., Rupoupu C. 
ELLINGSON* AND ARTHUR J. MUELLER.* Mead 
Johnson Research Labs., Evansville, Ind. 

As a consequence of the fact that nitrogen utili- 
zation is improved by an increased intake of cal- 
ories, it has been held that the caloric requirement 
has priority over the nitrogen requirement and 
that a deficit of calories leads to the catabolism 
of exogenous protein for energy, rather than for 
tissue synthesis. The present experiment was de- 
signed to determine to what extent protein could 


be used for growth when the caloric intake was * 


inadequate. Fifty-two groups of 6 rats each were 
fed dextrose and isocaloric quantities of mixtures 
of dextrose and protein hydrolysate (Amigen). 
Adequate vitamin and minerals were supplied. 
Weight changes, water intake and the final body 
composition of normal, protein depleted, calor- 
ically restricted and scalded rats fed 10, 20, 30 or 
50 calories daily for 5 weeks were observed. At all 
levels of caloric intake the protein depleted ani- 
mals receiving nitrogen gained more weight, or 
lost less weight, than the groups receiving dex- 
trose alone, and total body protein paralleled the 
weight changes. For example, when fed 10 calories 
(3; caloric need) as dextrose they lost 16 gm., but 
with the same calories as dextrose and Amigen 
they lost only 4 gm. Similar differences, of greater 
magnitude, were observed at each calorie level 
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and with each series of animals. Further studies 
of the ratio of protein to carbohydrate to produce 
best growth at each level of caloric intake are in 
progress. 


Estimation of amino acid requirements of swine 
from tissue analyses. L. V. Curtin,* JEAN 
ABRAHAM,” H. H. Wituiams, J. K. Loosii anp 
L. A. Maynarp. Depts. of Biochemistry and 
Nutrition and Animal Husbandry, Cornell Univ., 
Ithaca, N.Y. 

A study has been completed in which values for 
the amino acid requirements for growth of swine 
were estimated by determining the proportions of 
the essential amino acids and tyrosine in the 
bodies of pigs. Two weanling pigs, 2 pigs weighing 
approximately 33 kg. and 2 market pigs were 
analyzed for the 10 essential amino acids and 
tyrosine. The average amino acid analyses of the 
body tissues of the pigs expressed in gm/16 gm. of 
nitrogen and the relative proportions among the 
amino acids using lysine as 100 are arginine 6.94, 
83; histidine 2.71, 32; isoleucine 3.95, 47; leucine 
7.06, 84; lysine 8.39, 100; methionine 1.79, 21; 
phenylalanine 3.73, 44; tyrosine 2.56, 31; threonine 
3.70, 44; tryptophan 0.73, 8.8; and valine 5.83, 70, 
respectively. The estimated requirements of the 
amino acids for growth calculated from the known 
requirement of the pig for lysine (5.5% of protein), 
previously determined, and the average propor- 
tions existing between the amino acids and lysine 
in the bodies of the pigs are arginine 4.6, histidine 
1.8, isoleucine 2.6, leucine 4.6, methionine 1.2, 
phenylalanine plus tyrosine 4.1, threonine 2.4, 
tryptophan 0.5, and valine 3.9% of the protein. 
The values are:in close agreement with the 
values that previously have been estimated by 
growth studies for histidine, isoleucine, methio- 
nine and tryptophan. 


Serum alkaline phosphatase of male rats during 
food restriction and subsequent protein re- 
habilitation. EstHer Da Costa AND Rut Ciay- 
ton.* U. S. Army Med. Nutrition Lab., Chicago, 
Tl. 

Serum alkaline phosphatase activity, measured 
in 288 male rats after 35 or 70 days on a control, 
high (60%) protein, low calorie, high (10%) salt, 
or modified carrot (2% protein) diet was 65.6, 
82.9, 56.6, 114.6 and 25.3 units/100 ml. of serum, 
respectively. After either 35 or 70 days of restric- 
tion, the rats were rehabilitated for 3, 2, 3, 7, 35 
or 70 days on either a high protein diet fed ad 
libitum, or supplemented by Bi (7.5 wg/rat) or 
11 gm/rat/day. Serum alkaline phosphatase ac- 
tivity rose gradually or fell during early rehabili- 
tation. After 7 days of rehabilitation following 35 
days on the low calorie diet, serum alkaline phos- 
phatase rose from 68 to 85% above the low calorie 
level and after 7 days of rehabilitation following 
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35 days on the carrot diet, serum alkaline phos- 
phatase rose from 68-143%. After 7 days rehabili- 
tation following 35 days on the high salt diet, 
alkaline phosphatase was below the high salt 
level, but after 70 days of rehabilitation, from 30- 
41% above. The slowest recovery of serum alka- 
line phosphatase occurred in the groups given Bi2. 
After 35 days of rehabilitation, it reached the con- 
trol level in most rats. After 70 days, it mostly 
exceeded the high protein control level. A parallel 
rise in body weight and muscle and heart protein 
suggests that serum alkaline phosphatase activity 
serves as a measure of nutritional status. 


The apparent vitamin B,. content of eggs as 
affected by extraction in the presence of cy- 
anide. C. A. Denton,* W. L. KELLoGe* anpD 
H. R. Brrp. Bureau of Animal Industry, U. S. 
Dept. of Agriculture, Beltsville, Md. 

Vitamin Bi. was estimated by the microbiolog- 
ical procedure set up by the U. S. Pharmacopoeia. 
The vitamin was extracted by autoclaving the 
yolks (whites contain little or no Biz) with so- 
dium acetate buffer at px 4.5 for 30 minutes at 15 
pounds, with and without sodium cyanide. When 
cyanide was not used, yolks from hens on an ade- 
quate diet gave an average value of .12 ug. of Bi2/ 
yolk (range .07-.15). With cyanide present, the 
value was .48 ug. (range .34-.56). When 1 ug. of 
Bi2 was added to each sample the average Bi: 
value obtained was .84 ywg/yolk, or a recovery of 
about 75%. However, when cyanide was present 
during the extraction, an average value of 1.4 
ug. was obtained, which was a recovery of 95%. 
In yolks from hens depleted of Biz the average 
value without cyanide was .02 ug/yolk (range .01- 
.027). With cyanide, the yolks assayed .11 yg. of 
Bie (range .07-.18). When 1 ug. of Bie was added/ 
yolk, without cyanide present, the average assay 
value was .81 ug. which represented a recovery of 
79%. With cyanide a value of 1.1 ug. was obtained 


which was about 99% recovery. Similar effects - 


with cyanide have been obtained with tissues and 
feces as well as with eggs. It appears that the usual 
methods for the extraction of Bi2 do not make 
available to the test organism all the added or 
naturally occurring Biz of eggs, tissues and feces. 


An elevated xanthine oxidase in vitamin E defi- 
cient rabbits. James 8. Dinnine (introduced by 
Paut L. Day). Dept. of Biochemistry, School of 
Medicine, Univ. of Arkansas, Little Rock. 
Rabbits were given a purified diet in order to 

produce a deficiency of vitamin E. Controls were 

given this diet with oral supplements of alpha 

tocopherol acetate, other controls were given a 

diet of commercial rabbit chow. Homogenates of 

livers from the control animals exhibited very low 
xanthine oxidase activities; in contrast, homo- 
genates of livers from vitamin E deficient rabbits 
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exhibited very high xanthine oxidase activities. 
These results are a further indication of an in- 
fluence of vitamin E on the metabolism of nucleic 
acids (DINNING, SEAGER AND Day, Federation 
Proc. 10: 380, 1951; YouNG AND DINNING, J. Biol. 
Chem. 193: 743). 


Occurrence of a conjugated form of leuconostoc 
citrovorum factor (CF). V. M. Docror* anp J. 
R. Coucu. Texas A. and M. College System, 
College Station. 

Aqueous solutions of yeast extract (Difco), Liver 
Fraction L (Wilson), Liver concentrate 1-20 Paste 
(Wilson), and Liver Injection 2 U.S.P. Crude 
(Wilson) were chromatographed on paper strips 
with wet symmetrical collidine as the developing 
agent. The 4 inch paper strips after drying were 
cut length wise into two } inch strips. One of these 
was bioautographed on nutrient agar containing 
purified chick pancreas enzyme. The other was 
bioautographed on nutrient agar which did not 
contain the enzyme. Nutrient agar was seeded 
with L. citrovorum 8081 in all instances. Paper 
strips were incubated on the surface of the agar 
for 16 hours at 37° C. The data obtained show that 
yeast extract and liver fraction L contain a con- 
jugated form of CF which appears to be identical 
in both cases. The bioautographs of these samples 
show a stationary component on the nutrient agar 
plate with added chick pancreas enzyme but is 
absent at the equivalent positions on the nutrient 
agar plate not containing the enzyme. The sta- 
tionary components (conjugated CF) moved at 
the same rate when chromatographed with a mix- 
ture of ethanol, butanol, ammonia and water as 
the developing agent and bioautographed as de- 
scribed above. 


Effects of diet, partial hepatectomy and growth 
promoting factors on the composition of the rat 
liver. Mary E. Dumm* anp ELAINE P. RALLI. 
Dept. of Medicine, College of Medicine, New York 
Univ.-Bellevue Med. Center, New York City. 
Adult rats were maintained on a 9% protein, 

38% fat diet for 42 days and were then partially 

hepatectomized. The liver removed was analyzed 

for lipids, nitrogen and solids. After operation, 
the rats received the same diet without any sup- 
plement or with injections of liver extract or 
vitamin B,.. Other rats were transferred after 
operation to 16 or 26% protein (9% fat) diets. 
The animals were sacrificed 6-15 days after opera- 
tion and the analyses repeated. In the rats con- 
tinued on the 9% protein diet with no supplement 
liver lipids increased and nitrogen decreased from 
operation to sacrifice. Injections of liver extract 
or increasing the protein in the diet had some 
lipotropic effect and also increased liver nitrogen. 

Vitamin Bi. had a pronounced and consistent 

lipotropic effect associated with an increase in 
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liver nitrogen. Microscopically the livers of rats 
on the low protein diet with no supplement showed 
increased lipid deposition at sacrifice. Rats given 
liver extract or the higher protein diets showed 
decreased liver fat and evidences of cellular re- 
generation. Rats receiving vitamin Bi: showed 
striking evidences of cellular regeneration. 


Pharmacological value of flavonoids in capillary 
fragility. WatteR H. Eppy anp Boris Soxo- 
LOFF.* Southern Bio-Research Lab., Florida 
Southern College, Lakeland. 

Using capillaroscopy, the protective action of 
flavonoids against radiation injury to the capil- 
laries of the nail bed was demonstrated. Two 
hundred r delivered in a single dose induces con- 
siderable alterations of the capillary wall and for- 
mation of petechiae; 600 mg. of citrus flavonoid 
compound given for 10 days prior to the exposure 
gives an almost complete protection to the capil- 
lary wall of the nail bed against 200 r. No pete- 
chiae are formed and the capillary structure re- 
mains intact. The analysis of 300 case histories 
reported by 22 radiotherapists indicates that cit- 
rus flavonoid compound reduces radiation ery- 
thema up to 60-90% and increases considerably 
the tolerance to deep radiation. Citrus flavonoid 
compound reduces hemorrhages induced by bac- 
terial polysaccharide and increases the span of 
life of animals from 7 hours 44 minutes, average, 
to 46 hours. The analysis of 35 case histories re- 
ported by 4 tuberculosis sanatoria indicates that 
citrus flavonoid compound promptly arrests in 
almost all cases persistent hemoptysis of tuber- 
culous patients and that bleeding from the lung 
is reduced to a minimum under flavonoid therapy. 
The therapeutic value of citrus flavonoids in in- 
creased capillary fragility induced by bacterial 
toxins or radiation is revealed by these observa- 
tions. 


Methionine in the maintenance of the structure 
of hepatic tissue. CectteE Hoover Epwarps* 
AND PEARL Swanson. Nutrition Lab., Iowa 
Agricultural Exper. Station, Ames. 

Previous reports from this laboratory have sug- 
gested that methionine occupies a key position 
in the metabolic processes of adult male rats 
depleted of body reserves of protein and force fed 
nitrogen-low diets of varying fat and caloric 
values. The present study suggests that the effect 
of dietary methionine may have been mediated 
through provision of a critical moiety for the 
elaboration of vital hepatic proteins. For instance, 
at adequate caloric intakes in the absence of 
methionine, hepatic cells were swollen, and the 
cytoplasm was missing or clumped together in 
parts of the cell. The ceils maintained their 
characteristic staining qualities, however. Fat and 
glycogen were present in greater than normal 
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quantities. The tissue following the feeding of 
inadequate calories showed faintly staining areas 
around the central vein and periphery of the 
hepatic lobule. Cellular outlines were indistinct: 
nuclei stained faintly, if at all. Alterations in 
total hepatic nitrogen and the ratios, respectively, 
of riboflavin and niacin to total nitrogen sug- 
gested the presence of abnormal protein. The 
improvement in hepatic histology induced by 
supplementation of the diet with methionine was 
striking. The cells were similar to those of the 
tissue of the normal rat; cellular membranes were 
clear and distinct. Cytoplasm was fairly evenly 
distributed. The ratios of riboflavin and niacin to 
total nitrogen were normal. 


Appearance of radioactivity in milk of rats after 
oral and parenteral administration of vitamin 
B,. containing cobalt. R. C. Eiiinason,* A. 
J. MUELLER,* WARREN M. Cox, JR. AND B. F. 
Cuow. Mead Johnson Research Labs., Evans- 
ville, Ind., and Dept. of Biochemistry, School of 
Hygiene and Public Health, Johns Hopkins Univ., 
Baltimore, Md. 

With the availability of vitamin Bi containing 
cobalt and the development of a satisfactory 
method of milking small animals it became pos- 
sible to determine the appearance of radioactivity 
in milk of rats after oral and parenteral adminis- 
tration of vitamin B,.*. Two groups of lactating 
rats were given 300 or 500 mu. of vitamin B,.* 
orally and a 3rd group 300 mu. subcutaneously. 
The rats were milked at various intervals (2-16 
hours) thereafter and the radioactivity of the 
milk measured. Each of the 54 rats was milked 
only once; the volume was 0.5-4.0 cc/rat. No 
radioactivity was found in milk of 28 of the ani- 
mals receiving vitamin B,.* orally and only traces 
in milk of the other 10. Large amounts of radio- 
activity were found in milk of 15 rats receiving 
the vitamin subcutaneously; a trace was found in 
the milk of one. There was no correlation between 
the quantity of radioactivity in the milk and the 
interval between administration of the vitamin 
and milking of the rats. The mothers were returned 
to their young and subsequently 1 rat from each 
litter was killed. The radioactivity of the kidneys, 
liver and carcass was determined. None could be 
detected in these tissues. Assuming radioactivity 
of the milk to be a measure of vitamin Bi2*, at 
least 3.5 times as much B,.* is secreted/cc. of 
milk by rats receiving the vitamin subcutaneously 
than by those receiving it orally. 


Prevention of nutritional edema with vitamin B,. 
and folic acid. R. W. ENGEL anp H. D. AuEex- 
ANDER.* Dept. of Animal Husbandry and Nutri- 
tion, Alabama Polytechnic Inst., Auburn. 

A choline-iow diet containing 7% of protein 
produced a high incidence of generalized nutri- 
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tional edema and severe anemia in weanling rats 
in an average period of 90 days. The edema and 
anemia were prevented by supplementing the diet 
with 0.2% of choline chloride (ENGLE AND ALEX- 
ANDER, Federation Proc. 10: 382, 1951). The edema 
was completely prevented and hemoglobin levels 
of 11 gm/100 ml. of blood were maintained for 
300 days when the choline-low diet was supple- 
mented with 30 yg. of vitamin Bie and 2 mg. of 
folic acid/kg of diet. Rats receiving this supple- 
ment made average body weight gains of 120 gm. 
during the experiment, contrasted with average 
body weight gains of only 20 gm. in rats protected 
from edema with a supplement of choline. A sup- 
plement of folic acid alone did not prevent the 
edema or the anemia although it appeared to pro- 
long survival. Rats receiving this supplement 
failed to grow and developed edema in 120 days, 
at which time the blood hemoglobin levels had 
decreased to between 2.2 and 6.1 gm/100 ml. of 
blood. - 


Nutritional status of Iowa school children. ERcEL 
EprricHt,* CHARLOTTE RODERUCK AND MILI- 
cENT Hatuaway. Jowa State College and Bureau 
of Human Nutrition and Home Economics, Ames. 
Nearly 700 children representing all elementary 

schools in Iowa and junior and senior high schools 
in cities under 50,000 were subjects for this inves- 
tigation, which is part of a larger study including 
Ohio and Kansas school children. Seven-day die- 
tary records, blood levels of hemoglobin and serum 
levels of vitamin C, carotenoids and alkaline 
phosphatase were obtained. Less than 5% of these 
Iowa children had hemoglobin below 11.5 gm.%, 
over 40% had ascorbic acid below 0.6 mg.%, and 
nearly 30% had carotenoids under 80 ywg.%. In 
general, the picture was satisfactory with respect 
to hemoglobin, but not ascorbic acid and caro- 
tenoid concentrations. Children 12 years and older 
were in less satisfactory status with respect to 
vitamin C and carotenoids than younger children. 
The peak alkaline phosphatase values for girls 
occurred in the 9-10-1l-year-old group, the peak 
for boys in the 12-13-14-year-old group. In con- 
trast with boys, girls 15 years of age and older 
had attained adult alkaline phosphatase levels. 
Preliminary analyses of the diets showed liberal 
intakes of meats, cereals, and potatoes but less 
than recommended amounts of milk and of vita- 
min C- and carotene-rich fruits and vegetables. 
Few children had dietary supplementation with 
vitamin D. Food habits of older children, par- 
ticularly girls, were often inferior to those of 
younger. Blood constituents and dietary pattern 
of Ohio and Kansas children will be presented 
later. (Contribution of North Central Regional 
project NC-5.) 
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Protein nutrition in highly inbred strains of mice. 
Pau F. Fenton, Martan T. DowLine* anp 
Joun B. Lyon, Jr.* Brown Univ., Providence, 
&. 1. 

Mice of 4 different highly inbred strains (C57, 
A, C3H and I) have been tested for their response 
to diets containing 5, 10, 30, 50, 70 or 90% casein. 
C3H and A strain mice grew equally well on the 
10 and 30% protein diets. On the other hand C57 
and I strain mice grew significantly better at the 
30 than at the 10% level. Protein efficiency ratios 
have been determined both at the 5 and at the 
10% protein level. At both levels of protein intake 
the efficiency ratios were higher for the C3H mice 
than for the C57 or I. Mice of the C3H strain con- 
sumed markedly more food than did the other 2 
strains. Therefore mice of this strain, as well as 
A strain mice, were restricted in their food intake 
to that of the C57 mice. Protein efficiency ratios 
were again determined under these conditions. 
The occasionally large individual variations in 
efficiency of food utilization for growth were 
found to be largely due to differences in body 
weight at the time of weaning. Mice of smaller 
than normal weaning weights exhibited inordin- 
ately great efficiency of food utilization for growth. 
Dietary protein levels greater than 30% inhibited 
growth in proportion to the casein content of the 
diet. This inhibition was markedly less for the 
C57 strain than for the other 3. A variety of die- 
tary supplements have been tested for their ability 
to overcome the growth inhibition of the high 
protein diets with only slight success. Measure- 
ments of oxygen consumption have been carried 
out in an effort to shed some light on the causes 
of the differences in food intake. 


Influence of dietary fat on nitrogen metabolism 
in the protein-depleted rat. Haze, Metz Fox,* 
S. P. Yane* anp PEARL Swanson. Nutrition 
Lab., Iowa Agricultural Exper. Station, Ames. 
Tissue catabolism in rats fed a low calorie diet 

adequate except for its protein content is aug- 

mented when fat is removed from the ration. In 
previous tests demonstrating this phenomenon, 
the ration contained 10% each of butter fat and 
lard. Food was offered ad libitum. Nitrogen bal- 
ance was used as the index of measurement. 
Whether or not this body-sparing action is com- 
mon to all fats was studied in the present investi- 
gation. Protein-free diets containing either butter 
fat, lard, vegetable oil, hydrogenated fat, mar- 
garine, or various combinations of these fats were 
formulated. The fat content of the various rations 
was maintained at 20%. When the nitrogen me- 
tabolism of rats fed these diets reached a steady 
state, the quantity of ration offered was reduced 
so that it provided only } the number of calories 
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normally ingested. One hundred fifty-six rats were 
used in the test. Under the conditions of this 
experiment, a marked difference in the protective 
action of fats was apparent. Average nitrogen 
balances in a 5-day interval ranged from —343 
mg. to —657 mg. depending upon the source of 
fat in the diet. 


Function of vitamin Br (carnitine). G. FRAENKEL. 
Dept. of Entomology, Univ. of Illinois, Urbana. 
Work on the effect and isolation of vitamin Br 

has been previously reported and its identity 
with carnitine has been established (Federation 
Proc. 10: 170, 183, 1951; Arch. Biochem. Biophys. 
In press). Carnitine has hitherto only been known 
to occur in muscle, but with the greatly more 
sensitive biological testing method with Tenebrio, 
it was found almost universally in biological ma- 
terial. Requirement of Br in the diet has so far 
been established only for 3 insect species, but 
other insects have been shown to synthesize it. 
Many animal tissues contain it in relatively large 
amounts, but it is in all probability synthesized 
in vertebrates. Egg contains little of Br, but 
appreciable quantities are synthesized in the 
chick embryo. It is contained in many materials 
of vegetable and microbial origin, but- has not 
been demonstrated in FE. coli and Tetrahymena. 
Muscle is by far the richest known source, with 
meat extracts containing 1-2%. In Tenebrio the 
function of Br seems to be intimately connected 
with processes occurring during a molt; most de- 
ficient animals die immediately after a molt. 
The pathology of the Br-deficient Tenebrio will 
be described. Figures will be presented on the 
excretion of carnitine in the human urine and the 
possible function of carnitine to replace choline 
will be discussed. It is concluded that carnitine 
must have 2 distinct functions, 1 requiring large 
amounts, and which is reflected by the large 
amounts in muscle, and 1 requiring the minutest 
amounts which is reflected by its almost universal 
occurrence. 


Dietary fat and carbohydrate in reproduction and 
lactation. C. E. Frencu, R. H. INcram,* L. K. 
KNOEBEL* AND R. W. Swirrt. Dept. of Animal 
Nutrition, Pennsylvania State College, State Col- 
lege. 

Extending the investigation of the role of fat 
in the diet (J. Am. Oil Chem. Soc. 26: 171, 1949) to 
include life cycle studies, the reproduction and 
lactation performance of the albino rat was meas- 
ured. The control diet consisted of commercial 
rat diet and experimental diets were composed of 
80% commercial rat diet plus 20% of sucrose or 
20% of corn oil. The experimental diets were 
supplemented with liver, yeast, choline, tocoph- 
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erols and thiamin to supply adequate amounts of 
known and unknown factors. With an average of 
80 matings in 3 generations for each diet a signifi- 
cant decrease in reproduction performance of rats 
receiving the fat diet was observed: 


NO, YOUNG/LITTER BIRTH WEIGHT (GM.) 





Male 
6.5 6.0 


6.4 6.0 
6.1* 5.7* 


Alive Female 


10.0 
10.2 
9.3* 


Surviving 
9.8 
10.0 
9.0* 


Control 
Carbohydrate 
Fat 


Lactation performance, measured on an average 
number of 350 young in 3 generations for each diet 
(all litters reduced to 6 young on the 3rd day) 
revealed no decrease due to he fat diet. However, 
a significant improvement in lactation resulted 
from the carbohydrate diet: 


WEIGHT GAIN (GM.) 
3-14 DAYS AGE 


WEANING WEIGHT 
(GM.) 21 DAYS AGE 





Female 


42.4 
46.7* 
43.5 


Male 
44.5 


48 .8* 
44.6 


Male 

20.3 
22 .0* 
20.3 


Female 


19.8 
21.1* 
19.8 


Control 
Carbohydrate 
Fat 


Rat growth assay for vitamin B,.. Correspondence 
with collaborative microbiological assay results 
on U.S.P. liver extracts. Douc tas V. Frost, 
Howarp H. Fricke* anp HENry C. Sprutu.* 
Abbott Labs., North Chicago, III. 

A rat growth assay for vitamin Biz using a 
highly purified diet with casein has been further 
studied and improved. Rats used in this study 
were from the laboratory colony. These animals, 
originally Wistar, have been inbred over a period 
of 20 years. Animals purchased from 1 outside 
source responded satisfactorily while those pur- 
chased from 2 other suppliers did not. It is there- 
fore clear that maternal diet is important in the 
preparation of weanling rats for this assay. Two 
liver extract samples, used in 1950 U.S.P. col- 
laborative study of the microbiological vitamin 
Biz assay, were assayed in rats at levels corre- 
sponding to average By: values of 23 participating 
laboratories. The growth responses for the 2 liver 
extracts at 3 levels in the diet were in close agree- 
ment with the response to similar graded levels 
of crystalline vitamin Bi2. The method was used 
to test the specificity of the microbiological 
method as a measure of the completeness of de- 
struction of vitamin Bi: in liver extract by treat- 
ment with sodium hydroxide. Results, which were 
in agreement between rat and microbiological 
assay, indicated that destruction of vitamin Bi2 
was not entirely complete even under conditions 
of drastic treatment. The antithyrotoxic factor 
of Ershoff does not appear to complicate this rat 
growth assay for vitamin B12. Nicotinamide added 
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to the diet depressed the growth of control and 
supplemented animals, but did not necessarily 
improve the sensitivity of the method. 


The time factor in utilization of dietary amino 
acids. E. Gricer, I. Ex Rawi* anv LEs.ie E. 
GeIceRr.* Univ. of Southern California Med. 
School and Van Camp Labs., Terminal Island. 
One of the authors reviewed recently (Federa- 

tion Proc. 10: 670, 1951) the evidences which indi- 

cate that protein is utilized optimally for growth 
when the supply of amino acids parallels closely 
the growth requirements of the tissues. This point 
was further investigated by the following experi- 
ments: Male Long-Evans rats (weight, 70-80 gm.) 
were divided into groups of 8 aniamls each. Group 

1 received from 11:00 p.m. until 5:00 a.m. a basal 

diet (containing carbohydrate, fat, vitamins, min- 

erals) to which 15% of a casein hydrolysate has 
767—2-6-52 FP 5541 p. 37 Take 2-11-8 cx gal.11 

been added (spray dried acid hydrolysate plus 1% 

tryptophan plus 0.5% cystine). The body weight of 

these animals increased 3-5 gm. daily. Groups 2 to 

4 received a protein free basal diet from 11:00 

p.m. to 5:00 a.m. Besides this, the animals of 

these groups received by gavage the protein hy- 

drolysate through stomach tube as follows: Group 

2 at 12:00 noon, 14 gm. casein hydrolysate in 4 mi. 

water; no growth. Group 3 at 8:00 a.m., at noon 

and at 4:00 p.m. each, 0.5 gm. casein hydrolysate 

in 1.3 ml. water; no growth. Group 4 at 9:20 a.m., 

10:40 a.m., 12:00 noon, 1:20 p.m., 2:40 p.m. and 

4:00 p.m. each, 0.25 gm. protein hydrolysate in 

1 ml. water. Rats of this group gained daily 2-3 

gm. These experiments show that the 14 gm. pro- 

tein hydrolysate which supports growth when 
admixed to the diet does not promote growth 
when fed apart from the basal diet either in 1 dose 
or when fed divided into 3 equal doses at 4-hour 
intervals. Given in 6 equal doses at 80-minute 
intervals, growth promotion occurs. These ex- 
periments support the contention that short- 
lasting, superoptimal supply of amino acids can- 
not be utilized efficiently for growth. The fate of 

the amino acids given in 1 or 3 doses which did 

not support growth is presently investigated. 

(Supported by the Williams-Waterman Fund of 

the Research Corporation.) 


Effect of amino acid imbalance on the course of 
Lansing poliomyelitis in mice. S. N. GERsSHOFF, 
A. F. Rasmussen, Jr. AnD P. F. Ciarxk (intro- 
duced by C. A. E.tvensem). Depts. of Biochem- 
istry and Med. Microbiology, Univ. of Wisconsin, 
Madison. 

An effort has been made to increase the resist- 
ance of mice to poliomyelitis by feeding rations 
designed to produce amino acid imbalances. The 
sparing effect of amino acid deficiencies and of 
6-methyl tryptophan have been reported previ- 
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ously from this laboratory. In this work the course 
of Lansing poliomyelitis in mice on rations con- 
taining 5-methyl tryptophan, 6-methyl trypto- 
phan, a-ethyl tryptamine, a-amino-8(3-indazole) 
propionic acid, methionine sulfoximine, low tryp- 
tophan and excessive tryptophan, methionine, 
choline, Jeucine, lysine, histidine and phenylala- 
nine has been studied. In most cases, the mice 
were placed on the experimental diets for a week 
before being inoculated intracerebrally with Lan- 
sing strain poliomyelitis virus. The most signifi- 
cant results were obtained with low tryptophan, 
added 6-methyl tryptophan and excessive amounts 
of methionine. The use of these dietary regimes 
resulted in longer incubation and survival times 
and, in some cases, increased the number of sur- 
vivors. The effect produced by combining these 
2 rations was greater than that produced by 
either alone. 


Incomplete recovery of the rat after early retar- 
dation in growth. MariaNNE Goertscu. Dept. 
of Biochemistry and Nutrition, School of Medi- 
cine, Univ. of Puerto Rico, San Juan. 

If a diet, consisting of polished rice and red 
kidney beans, is given to the dam during the pe- 
riod of lactation, and then to the young during 
the period of early growth, the young rats grow 
very slowly and do not attain sexual maturity. 
Upon realimentation with an adequate diet at the 
age of 60 days, the rate of growth, reproduction 
and lactation compare favorably with those of 
littermate controls on the adequate diet from the 
time of birth. The rats are not able to attain the 
adult body weight of the species. 


Influence of the protein level and of manganese 
on bone weight, total calcium content and per- 
centage calcium. RayMon M. GREENBERG,* 
Marig GREENE Barry* AND JEAN MAYER. 
Dept. of Nutrition, Harvard School of Public 
Health, Boston, Mass. 

In a series of experiments, groups of 8 weanling 
rats were put on 2 series of diets, 1 containing 600 
mg.% amounts of calcium, | containing 200 mg.%. 
In each series, 5 levels of dietary protein were 
used, 6, 10, 14, 20 and 40%. Another group of 8 
weanlings were sacrificed at weaning time for cal- 
cium analyses of both femurs. After 20 and 40 
days, groups of 6 rats corresponding to each diet 
were sacrificed and analyses performed on both 
femurs for each animal. Results show that in- 
creased protein levels led, in all cases, to heavier 
bones, to larger amounts of calcium deposited, 
and, more remarkable, to increased percentage 
weight of calcium. Differences between high and 
low calcium groups increased when the protein 
level increased. The differences also increased 
with time, being several times greater after 40 
than after 20 days. These differences could not 
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be accounted for by effects on growth, optimal 
weight being reached at the 14% protein level; 
they could be accounted for only in part by dif- 
ferences in absorption. In a second series of ex- 
periments, the effect of partial manganese de- 
ficiency was studied with a similar experimental 
set up. Decreases in calcification were obtained 
with decreases in manganese concentration. Dif- 
ferences increased with time, on both levels of 
calcium and at all levels of protein. Implication 
of differences in phosphatase activity is indicated. 


Iodine in nutrition. IstbpoR GREENWALD. Dept. of 
Chemistry, New York Univ. College of Medicine, 
New York City. 

A recent review (Handbook of Nutrition, Amer- 
ican Medical Association, 1951) repeats the false 
claim that goiter in Yunnan, China was due to the 
cessation of the previous supply of salt from the 
coastal provinces due to the Japanese occupation. 
The claim is also made “that the thyroids from 
the goiterogenous regions are the largest and 
have ... the lowest iodine content.’’ The author- 
ity given does not confirm this statement. The 
thyroids from patients in Columbus, Ohio, not 
known to have been treated with iodine, contained 
an average of 11 mg. Reports by others from vari- 
ous nongoiterogenous regions, including Japan, 
give averages of 8.1-11 mg. The excretion of iodine 
in the urine is said to be higher in nongoiterog- 
enous regions than in those in which goiter is 
prevalent. In order to obtain the values that were 
compared, the high excretion reported by Lunde 
(Second International Goiter Conference) for a 
goiter region in Norway was not included and the 
high figures reported from Danzig are included as 
from a nongoiter region. It was precisely the high 
incidence of goiter in iodine-rich Danzig that led 
Liek to reject the ‘iodine-lack’ hypothesis in the 
very paper from which these data were taken. 


Role of copper in erythropoiesis. C. J. GuBLzR, 
M. E. Lauey,* M. S. Cuass,* G. E. Carr- 
WRIGHT AND M. M. WINtROBE. Depts. of Medi- 
cine and Pediatrics, Univ. of Utah College of. 
Medicine, Salt Lake City. 

Swine made deficient in copper, like iron-de- 
ficient swine, develop a hypochromic microcytic 
anemia, normoblastic hyperplasia of the bone 
marrow, hypoferremia, and an increase in the 
iron-binding capacity of the plasma. These 
changes occur in copper-deficient swine in spite of 
the oral administration of large amounts of iron 
from the beginning of the experiment. Following 
the administration of copper there is an increase 
in the plasma iron from hypoferremic to normal 
or hyperferremic levels within 24 hours. This is 
then followed by reticulocytosis and disappear- 
ance of the anemia and other abnormalities. By 
the use of radioactive iron it has been possible 
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to demonstrate that in copper-deficient swine, 
the absorption of iron from the gastrointestinal 
tract is decreased. Corroborating this finding is 
the observation that the iron content of the tis- 
sues of the copper-deficient swine is decreased. 
Impairment of iron absorption does not, how- 
ever, adequately explain the development of ane- 
mia in copper-deficient animals since the anemia 
does not respond to the parenteral administration 
of large doses of iron. Furthermore, only about 
25% of radioiron administered intravenously is 
utilized for hemoglobin formation. These results 
suggest that in copper-deficient swine the ability 
to properly metabolize iron is impaired and as a 
consequence of this an anemia, which is morpho- 
logically and chemically indistinguishable from 
iron-deficiency anemia, results. 


Serum ascorbic acid, vitamin A, carotene, vita- 
min E, riboflavin and alkaline phosphatase 
values in Central American school children. 
Miauet GuzMANn* AND NEvIN S. ScrIMSHAW. 
Inst. of Nutrition of Central America and Panama, 
Guatemala, C. A. 

Blood sera from Central American school chil- 
dren in the 7-12 age range were studied prepara- 
tory to the introduction of supplementary feeding 
programs. In Guatemala 275 school children had 
average values as follows: ascorbic acid, 1.24 
mg.%; vitamin A, 27.2 y%; carotene, 121 7%; 
vitamin E, 0.61 mg.%; riboflavin, 1.78 y%; alka- 
line phosphatase, 5.14 mm/1l/hr. with para-nitro- 
phenyl phosphate substrate. In El Salvador the 
average values on 200 school children were: as- 
corbic acid, 1.77 mg.%; vitamin A, 21.7 y%; caro- 
tene, 68 y%; vitamin E, 0.69 mg.%; riboflavin, 
1.57 y%; alkaline phosphatase, 4.94 mm/I/hr. In 
Honduras 90 school children averaged: ascorbic 
acid, 2.64 mg.%; vitamin A, 28.6 y%; carotene, 
57 y%; vitamin E, 0.67 mg.%; riboflavin, 1.73 
y%; alkaline phosphatase, 5.43 mm/I/hr. In Costa 
Rica the values on 140 school children averaged: 
ascorbic acid, 1.47 mg.%, vitamin A, 28.8 y%; 
carotene, 77 y%; vitamin E, 0.74 mg.%; ri- 
boflavin, 1.46 y%; alkaline phosphatase, 4.66 
mM/1/hr. The vitamin A and carotene results ap- 
peared related to clinical and dietary findings. 
The high ascorbic acid levels as well as rural and 
urban differences are discussed. No cases with 
elevated (greater than 8 mm/I/hr.) alkaline phos- 
phatase were observed. Vitamin E and riboflavin 
values do not differ from those for school children 
in the United States. These values are apparently 
not influenced by 20-y tablets of vitamin By. or 
50-mg. capsules of aureomycin administered 6 
days/week over periods up to 15 months. 


Unsaturated fatty acid levels in human serum. 
ArILD E. HANSEN AND Hipa F. Wiese.* Dept. 
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of Pediatrics, Univ. of Texas Med. Branch, Gal- 

veston. 

Failure to determine a possible relationship 
‘between essential fatty acids and human nutri- 
tion has in large part resulted from lack of a suit- 
able method for measuring diene, triene and tetra- 
ene fatty acids in small quantities of blood and 
tissues. The development of a semimicro tech- 
nique for determination of unsaturated fatty 
acids in serum employing 7- to 15-mg. samples 
(3 ml. of serum) instead of 100-mg. samples as in 
macro methods seemed to offer the opportunity 
long sought for. Hence, the fasting serum level 
of 2, 3 and 4 double bond fatty acids was deter- 
mined in 75 human subjects. Whereas most of the 
human subjects were hospitalized patients, they 
all fell in 1 of 2 groups. In 1 group, the individuals 
were either normal adult subjects or hospitalized 
children who had had adequate diets and. ap- 
peared to be in a good state of nutrition clinically. 
The 2nd group was composed of children mark- 
edly underweight. The most characteristic finding 
was the high level of diene fatty acid in the serum 
of well nourished children and adults. These 
values were above 27% of the total fatty acids. 
In the children who were underweight and con- 
sidered to be markedly malnourished from the 
clinical viewpoint, the serum levels of diene fatty 
acid were in the range of 6-14% of the total fatty 
acids. About 3 of all the human subjects studied 
had a serum level of diene fatty acid between 14 
and 23% of the total fatty acids. All the patients 
in this group were suffering from eczema or from 
disorders characterized by poor fat absorption— 
the celiac syndrome. Values for the triene and 
tetraene fatty acids tended to vary in the same 
direction as for the diene fatty acids but to a lesser 
degree. None of the patients studied had elevated 
temperatures at the time the serum lipids were 
studied. (Support for this work was received by 
a contract sponsored by the Bureau of Human 
Nutrition and Home Economics, U.S. Department 
of Agriculture and authorized by the Research and 
Marketing Act.) 


Disappearance of radioactivity from various or- 
gans of normal adult rats following subcutane- 
ous injection of tagged vitamin B,.. Ropert A. 
Harte,* Bacon F. CHow anv Lois Barrows.* 
Research Div., Sharp and Dohme, Inc., West 
Point, Pa. and Dept. of Biochemistry, School of 
Hygiene and Public Health, Johns Hopkins Univ., 
Baltimore, Md. 

Following the earlier demonstration that subcu- 
taneously injected radioactive (Co) vitamin Bie 
led to retention of radioactivity in the tissues of 
various organs (kidney, liver, muscle, etc.) even 
after 2 weeks, estimation of the rate of disappear- 
ance of such concentrations of radioactivity be- 
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comes of interest. Thirty healthy adult rats, both 
males and females, from the stock colony were 
injected, subcutaneously, with a single dose of 2 
ug. of tagged vitamin Bie (specific activity, 60 
uc/mg.). The animals were kept in individual 
metabolism cages. Urine specimens were collected 
after 1, 7 and 14 days and assayed for vitamin Bi» 
by the microorganism adsorption technic of Davis 
and Chow. Groups of 5 animals (2 males and 3 
females) were sacrificed at intervals and various 
organs and tissues carefully dissected out. Fol- 
lowing acid digestion, radioactivity of the cobalt 
salts was determined. The findings indicate that 
after the first day more radioactivity is localized 
in the kidneys than elsewhere, but this amount 
tended to decrease sharply with time. Lesser ab- 
solute amounts but much higher concentrations of 
activity were found in the pancreas. The amounts 
of radioactivity in liver, pancreas, muscle and 
spleen remained essentially constant or even in- 
creased with time. Vitamin By: in liver is appar- 
ently associated with the protein moiety since the 
total amount of radioactivity remains constant 
but the concentration rises when the liver glyco- 
gen is mobilized as a result of caloric deprivation. 


Growth retarding effect of unheated soybeans. 
C. H. Hiti* anp R. Borcuers. Dept. of Agri- 
cultural Chemistry, Univ. of Nebraska, Lincoln. 
While the growth retardation due to feeding un- 

heated soybeans has long been recognized, the 
mechanism of the inhibition is obscure. Although 
an impaired amino acid absorption from unheated 
soybeans has been suggested, studies in this labo- 
ratory indicate that unheated soybeans retard 
the growth rate of New Hampshire chicks when 
adequate amounts of all essential amino acids are 
present in addition to those supplied by the soy- 
beans. In order to test for a possible toxic factor 
in unheated soybeans increasing levels of un- 
heated and heated soybeans were fed to chicks. 
The soybeans replaced casein to provide a con- 
stant level of protein in this experiment. There 
was no difference in the retardation of chick 
growth when the level of unheated soybeans was 
increased from 30-70% of the diet. Twenty per 
cent of unheated soybeans caused a greater growth 
retardation than did the higher levels. It would 
appear, therefore, that the improvement of soy- 
beans by heating is not due to a simple destruc- 
tion of some toxic factor. 


Effect of yeast on biological activity of vitamin A 
and #-carotene. E. L. Hove. Dept. of Animal 
Husbandry and Nutrition, Alabama Polytechnic 
Inst., Auburn. 

Koehn (Arch. Biochem. 17: 337, 1948) found 
B-carotene to be biologically equal to vitamin A 
on a weight basis. This differs from the official 
and accepted relative activities according to which 
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vitamin A is twice as active as 6-carotene in the 
rat-growth bioassay. In the work of Koehn, the 
most obvious deviation from the U.S.P. bioassay 
technique was the omission of yeast from the diet. 
Therefore, the influence of this diet ingredient on 
the biological response to pure vitamin A and £- 
carotene has been studied. On a semi-synthetic 
vitamin A deficient diet, without yeast, repeated 
bioassays showed £-carotene to have 70-90% of 
the activity of vitamin A over a response range 
of 0.25-1.0 ug/day, with 1 mg. daily of DL-a- 
tocopherol. With 8% of dried yeast in the diet 
bioassays run concurrently showed #-carotene to 
have only 40-50% of the activity of vitamin A. 
Yeast in the diet allowed greater growth responses 
to vitamin A over the entire range of the assay 
and even at high levels. On the other hand, yeast 
diminished the growth response to £#-carotene. 
The factor in yeast responsible for this phenom- 
enon occurs in the lipid fraction but is apparently 
not related to the fat soluble antioxidant of un- 
known nature occurring abundantly in yeast oil. 


Further in vivo and in vitro studies on Maillard 
reaction. M. Iacopeituis, H. Lees anp L. J. 
ScHROEDER (introduced by ArtHuR H. Smitu). 
Dept. of Physiological Chemistry, Wayne Univ., 
Detroit, Mich. 

Evidence was shown in previous studies in this 
laboratory that autoclaving whole raw milk at 
10 or 15 lb. pressure for 15 or 30 minutes has no 
detrimental effect on the nutritive efficiency of 
the contained protein. These results stimulated 
further work to find the explanation for the ob- 
served beneficial effect of heat on the milk protein. 
The fat content and the aqueous medium in which 
proteins and carbohydrates are dispersed were the 
factors which fell under consideration. Commer- 
cial ‘Starlac’ which is obtained from high quality 
fresh whole milk by removing 97.5% of H.O and 
99% of fat was the experimental food. This prod- 
uct was autoclaved at 15 lb. for 30 minutes as 
such and in the presence of various amounts of 
water. The utilization of the protein was deter- 
mined by nitrogen balance studies on 3 adult dogs. 
‘Starlac,’ which was autoclaved dry, kept the 
dogs in negative nitrogen balance as contrasted 
to the postive nitrogen balance observed with 
‘Starlac’ autoclaved in the presence of water. It 
appears that although the browning reaction may 
lower the nutritive value of food proteins by de- 
creasing their digestibility, under the experi- 
mental conditions of concentration and degree of 
heating, the Maillard reaction is not as much in 
evidence when the reactants were in an aqueous 
medium. This in vivo finding was followed by in 
vitro enzymatic digestibility studies on the same 
‘Starlac’ heated and reconstituted under the same 
conditions as the in vivo studies. The data ob- 
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tained essentially confirmed the observations ob- 
tained in the nitrogen balance studies. 


Factors involved in utilization of homocystine by 
chicks. THomas H. Juxes. Lederle Labs. Div., 
American Cyanamid Co., Pearl River, N. Y. 
Vitamin B,2-depleted chicks were fed diets de- 

ficient in methionine, choline and vitamin By». 
The response to homocystine was markedly in- 
creased by vitamin B,2 under various dietary con- 
ditions. However, in the absence of vitamin Bi. 
homocystine often depressed growth. The pres- 
ence or absence of vitamin Bi. or folic acid had 
little or no effect on the response to methionine. 
Choline appeared to be highly effective as a 
‘methylating’ agent for homocystine in the pres- 
ence of vitamin By» for chicks on a diet markedly 
deficient in methionine. The response to vitamin 
Bis was greater in the presence of folic acid than 
in its absence and was greater in the presence of 
homocystine than in its absence when methionine 
was omitted. The response to folic acid was usu- 
ally diminished by adding choline. The addition 
of homocystine and vitamin Bi2, or homocystine 
and choline to the basal diet gave poor growth, 
but excellent growth was obtained when homo- 
cystine, vitamin B12 and choline were all three 
added. With vitamin B,2 added, betaine was much 
less effective than choline in improving the re- 
sponse to homocystine unless dimethylamino- 
ethanol was added, in which case betaine was 
almost as effective as choline. Sodium formate or 
additional glycine had little effect on the utiliza- 
tion of homocystine for growth in the presence of 
vitamin Bi. No response to methionine was ob- 
tained in chicks deficient in both pyridoxine and 
methionine. The requirement for pantothenate 
was not significantly affected by vitamin Bj:-de- 
ficiency in chicks on a diet adequate in methionine 
and choline. 


Improvement of milled rice proteins by buttermilk 
and whey proteins. Marinus C. Kix. Univ. of 
Arkansas, Fayetteville. 

The proteins of milled rice rations (percentage 
composition milled rice, 87; salt mixture, 4; cellu 
flour, 2; vegetable shortening, 4; sucrose-vitamin 
B complex mixture, 1; corn oil-vitamin A, D, E 
mixture 1; sucrose-biotin mixture, 1; and cere- 
lose) were supplemented by those of buttermilk 
and whey. Six male and 6 female rats were used 
in experiments of 70 days’ duration. The supple- 
ments were fed at a 1, 3, and 5% level replacing 
an equivalent amount of protein in the milled 
rice rations which had a protein content of 5.43%; 
milled rice, 6.24%; buttermilk, 32.3%; whey, 
12.25% protein. The average difference in gain per 
1000 grams of food intake at the 1, 3, and 5% level 
was for buttermilk —7.5, +3.5, and +10.0 grams 











respectively. For whey —6.8, +3.9, and —2.6 
grams. These differences are considered not to be 
significant. 


Amino acid requirement of young women. I. 
Threonine. R. M. Leverton, M. R. Gram,* E. 
Bropovsky,* A. MitcHeLtL* anp M. Cua- 
LoUPKA.* Human Nutrition Lab., Nebraska Agri- 
cultural Exper. Station, Lincoln. 

The subjects were 8 college women between the 
ages of 19 and 24 years. A dietary foreperiod of 
ordinary foods which supplied 6 gm. nitrogen 
daily was followed by a purified diet of amino 
acids, mineral salts, vitamins, liver extract, sugar, 
cornstarch and butterfat. Six subjects were on 
this purified diet for 46 days and 2 subjects for 39 
days. Except for threonine the amino acid com- 
position of the diet was equivalent to 15 gm. of 
egg protein plus aminoacetic acid to bring the 
total daily nitrogen intake to 5 and then 6 gm. 
The u-threonine intake was reduced stepwise from 
735 mg., to 367 mg., to 184 mg., to 73 mg., to0 mg., 
and then 147 mg. of the pt form was fed. The time 
on each level varied from 5-16 days depending on 
the nitrogen excretion which was determined daily 
throughout. Variation in urinary nitrogen was 
often great enough to obliterate differences in 
nitrogen balance on different levels of L-threonine 
intake. However, 184 mg. L-threonine maintained 
nitrogen equilibrium in all subjects fed that level. 
In 3 subjects 73 mg. were sufficient. Mean daily 
negative nitrogen balances on 0 mg. L-threonine 
ranged from —0.53 gm. to —1.06 gm. Six subjects 
fed 147 mg. pu-threonine did not consistently 
have balances equal to their balances on 73 mg. 
L-threonine. 


Prolonged percutaneous administration of sex 
hormones on growing male rats. A. E. Licut 
AND J. A. ToRNABEN (introduced by G. R. 
CowaiL.). The Wellcome Research Labs., Tucka- 
hoe, N.Y. 

The importance attached to the balance be- 
tween male and female sex hormones in aging 
processes led to this study of the effects of methyl 
testosterone and estradiol on growing male rats. 
The cutaneous route of administration was chosen 
because of a possibly more constant release of the 
hormone into the system, and because of interest 
in maximal dermal effects. Three groups of 5 
animals each (36-42 gm.) were placed in oblong 
cages and given free access to ground Purina fox 
chow and water. The rats were shaved on the 
back weekly and the animals from each group in- 
uncted daily for 201 days with the respective hor- 
mone or placebo ointment. Growth rates and food 
and water consumption were recorded along with 
urine and fecal excretion data for intermittent 
periods. Differences in the above values due to 
temperature changes were also noted. Estradiol 
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increased food and water consumption while de- 
creasing weight gain and male organ develop- 
ment. Higher temperatures (29°-30°) lowered food 
intakes, especially for the estrogen treated ani- 
mals. Terminal histological studies gave evidence 
of enlarged pituitaries and adrenals in the estro- 
gen group along with other changes. The kidneys 
of the rats treated with either hormone were en- 
larged, especially those following methyl] testos- 
terone inunction. It may be postulated that in 
males an excess of female hormone leads to great 
energy expenditure, increased appetite for food 
and water and minimal fat deposition. 


Nicotinic acid metabolite excreted by rats given 
radioactive nicotinic acid or nicotinamide. PEr- 
Hsine Lin* anp B. Connor Jounson. Div. of 
Animal Nutrition, Univ. of Illinois, Urbana. 
The radioactive nicotinic acid metabolite pre- 

viously identified (Federation Proc. 10: 203, 1951) 

as N’-methyl-nicotinamide on paper strip chro- 

matograms of the rat urines has been found to be 

a combined spot of N’-methyl-nicotinamide and 

trigonelline. These compounds have been sepa- 

rated by two dimensional paper chromatography 
using a butanol-acetone-water solvent system 
followed by a morpholine-butanol-water system. 

The two dimensional chromatograms give char- 

acteristic pattern of flow for the N’-methyl-nico- 

tinamide and for the trigonelline. Following C'4- 

nicotinic acid or amide injection both compounds 

were excreted containing C!* and were detected 
by radioautographs. Also the N’-methyl-nico- 
tinamide gives a bright violet fluorescence with 
the morpholine of the second solvent while the 

trigonelline does not. The trigonelline gives a 

growth response with Torula cremoris on a bio- 

autograph while N’-methyl-nicotinamide does not. 

Among the unidentified compounds previously 

mentioned (loc. cit.) one accounting for 0.48 and 

2.4% of the radioactivity of the urine of rats fol- 

lowing C'‘-nicotinic acid and C!4-nicotinamide 

injection respectively has been spectrophotomet- 
rically identified as N’-methyl-2-pyridone-5-car- 

boxylamide (cf. Lerrer et al. J. Biol. Chem. 190: 

595, 1951). Another unidentified spot accounting 

for 7.7 and 1.0% of the C* in the urine following 

nicotinic acid and nicotinamide administration 
respectively has been found to be a conjungated 
compound in which the ring nitrogen is so bound 
that the compound does not react with CNBr. 

On acid hydrolysis two radioactive compounds are 

formed, one of which gives a positive ninhydrin 

reaction and the other responds to Torula cre- 
moris. 


Synthesis of cystine from inorganic sulfate by the 
hen. L. J. Macuun,* C. A. Denton,* P. B. 
PEARSON AND H. R. Birp. Bureau of Animal 
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Industry, U. S. Dept. of Agriculture, Beltsville, 

Md. 

A single dose of carrier-free S** labeled sulfate 
was injected intramuscularly into 2 hens. 8% 
activity in the eggs laid was determined for 10 
days. During that time, approximately 1.2% of 
the original dose was found in the albumens and 
1.0% in the yolks. Three hens were given daily 
injections of S%* labeled sulfate. Radioactive sul- 
fate accounted for about 538% of the activity in 
the albumen and 80% of the activity of the yolk 
of eggs laid by these hens. The albumen and yolk 
of several eggs were dialyzed individually for 5 
days against distilled water. The nondialyzable 
portion was hydrolyzed. Radioactive cuprous cys- 
teine mercaptides were isolated from the hydroly- 
sates. Control studies demonstrated that there 
was no contamination with sulfate or methionine. 
A radiochromatogram of an albumen hydrolysate 
confirmed the presence of radioactive cystine and 
indicated that no radioactive methionine was 
present. 


Control of cholesterol metabolism in rabbits. 
Greorce V. Mann, Hitpa Wuite* anv F. J. 
SrarE. Dept. of Nutrition, Harvard School of 
Public Health, Boston, Mass. 

There is no satisfactory explanation for the 
frequently observed differences of response of 
individual rabbits to cholesterol feeding. When 
the large dose of 1 gm. of cholesterol per day is 
fed, the individual differences will be manifest as 
differences in the severity of the serum cholesterol 
defect and perhaps in differences of degree of in- 
volvement of the aorta and visceral organs. It 
has been shown that smaller daily doses of choles- 
terol will accentuate the individuality of rabbits 
in their response to cholesterol feeding. With a 
daily dose of 200 mg. of cholesterol per day and 
with other conditions constant (i.e. caloric intake, 
weight change, total fat intake) animals of a com- 
mercial strain may be classified according to their 
serum cholesterol responses. A few animals do not 
respond with hypercholesterolemia while at the 
other extreme are a few animals which respond 
within a few weeks with high and increasing 
serum levels. Furthermore, with experimental 
conditions constant there are often large and 
unexplained fluctuations of the serum cholesterol 
levels. Experiments in which lipid balances were 
carried out have revealed that these fluctuations 
of the serum cholesterol coincide with changes of 
lipid balance, the serum levels varying inversely 
with the fecal loss. Contrary to hypothesis, caloric 
restriction regularly leads to pronounced ele- 
vations of the serum cholesterol levels and re- 
duction of the fecal loss of lipids. The mechanism 
of these changes is being studied. 
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Physical measurements of school children. Assy 
Mar.att,* Mary Brown Patron,* Ercet Epp- 
RIGHT* AND MiticentT HatHaway. Kansas State 
College, Manhattan, Ohio State University, Colum- 
bus, Iowa State College Ames, and Bureau of 
Human Nutrition and Home Economics, Wash- 
ington, D.C. 

Physical measurements were obtained on ap- 
proximately 1,830 9-, 10- and 1l-year-olds in 
Kansas, Iowa, and Ohio, by trained workers 
following common techniques and using similar 
equipment. Standing height was measured to the 
nearest tenth of centimeter with the child backed 
up against a support. Weight with indoor clothing 
was obtained to the nearest ounce on platform 
scales. Amount of clothing worn was noted and 
correction made for it. Chest and _bi-iliac 
diameters in centimeters were made with cali- 
brated sliding calipers. Calf girth was measured in 
centimeters with a steel tape. Means, ranges, and 
standard deviations of these measurements will 
be presented in relation to age and sex. Percentage 
deviations from the Baldwin-Wood, Lucas-Pryor, 
and Stuart-Meredith standards will be shown. 
The data are being plotted on the Wetzel Grid 
for classification into 4 groups determined by 
channel and auxodrome location and for com- 
parison with the frequency distribution reported 
by Wetzel. These data are of interest in relation 
to accumulating evidence that children of the 
present generation may differ in height and weight 
from those of several decades ago. 


Distribution of tocopherols in human tissues. 
Karu E. Mason, Mer Yu Dsu* ann Luoyp J. 
FILER Jr.* Dept. of Anatomy, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, 
N.Y. 

In 20 human fetuses (2-6 months) gestation age, 
analyzed in toto, the average level of tocopherols 
(a, y, 6) was 0.31 mg/100 gm. fresh tissue (range, 
0.17-0.55). In 10 other fetuses (3-6 months), 
values were 0.57 for skeletal muscle, 0.57 for liver 
and 0.60 for other visceral organs. The average 
tocopherol content of 19 placentae (2 months to 
term) was 0.71 mg/100 gm. There was no tendency 
for tocopherols to increase or decrease in fetal 
tissue or placentae. In 17 premature infants the 
average tocopherol values were: lung 0.51, skeletal 
muscle 0.63, heart 0.85, kidney 0.87, liver 1.14 
and adipose tissue 2.14 mg/100 gm. Corresponding 
values for 6 full-term infants were appreciably 
lower. In one full-term stillbirth, analyzed in toto, 
tocopherol concentration was 0.56 mg/100 gm. 
and total tocopherols 20.15 mg. In 16 infants 
(3 days-3 years), the average tocopherol content 
of muscle, liver and adipose tissue was 0.51, 
0.83 and 2.41 mg/100 gm., respectively. In 5 in- 
dividuals 13-17 years of age the corresponding 
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values were 1.24, 1.30 and 9.25, respectively. 
Other data indicate that during early and middle 
adult life tocopherols increase slightly in liver and 
markedly in adipose tissue. They apparently 
decrease in later decades of life. In 10 individuals 
61-93 years of age (av. 79.6 years), the average 
tocopherol levels were: skeletal muscle 1.58, heart 
1.0, liver 0.92 and adipose tissue 9.92 mg/100 gm. 
(Supported by a grant from the National Vitamin 
Foundation, Inc.) 


Primary hereditary lesion in obese-diabetic mice. 
JEAN Mayer, MarGaret W. Bates,* Rutu 
RussELL* AND MarGaret M. Dickige.* Dept. 
of Nutrition, Harvard School of Public Health, 
Boston, Mass. and Jackson Memorial Lab., Bar 
Harbor, Maine. 

Some of the metabolic characteristics of a strain 
of mice showing a Mendelian recessive occurrence 
of obesity have been described. The obese animals 
reach a weight up to 2 to 3 times that of their 
non-obese siblings. They present hyperglycemia, 
glucosuria and an extremely high degree of insulin 
resistance. Their blood sugar level goes down 
quickly when the animals are fasted. Théy volun- 
tarily choose a high proportion of fat in their diet. 
Paihulugical studies reveal cutaneous lesion, cen- 
tripetal deposition of fat, absence of liver glyco- 
gen and enlargement of islets of Langerhans. 
Studies of respiratory exchanges show that the 
total basal energy exchange is not raised by 
obesity; on the average, basal metabolic levels of 
the obese mice are 40 % below that of the normal 
mice. Blood cholesterol levels are high. Metabolie 
exchanges are abnormally sensitive to thyroxine. 
Food consumption and weight are reduced by 
thyroxine in the absence of restriction of intakes. 
Prolonged thyroxine administration also causes an 
elimination of hyperglycemia and greatly in- 
creases insulin sensitivity. Responses of non-obese 
and obese animals to administration of thiouracil, 
propylthiouracil, adrenotrophic, gonadotrophic 
and somatotrophic hormones, prolactin, sex hor- 
mones and diethylstilbestrol, goldthioglucose, 
alloxan, rhothane, to experimental surgery, and 
to various dietary treatments suggest at the pres- 
ent time that the primary lesion might be a hyper- 
secretion of diabetogenic (adrenotrophic) hormone 
accompanied by a hyposecretion of other pituitary 
trophic hormones. 


Liver storage of vitamin A in tumor-bearing mice. 
Patricia T. McCartuy* AND LEOPOLD R. CERE- 
cEDo. Dept. of Biochemistry Fordham Univ., 
Bronz, N.Y. 

In view of the fact that many carcinogenic 
hydrocarbons hasten the depletion of liver stores 
of vitamin A in the rat, the effect of the potent 
hepatic carcinogen, 2-Acetylaminofluorene, on 
liver stores of vitamin A was investigated in the 
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mouse. The prolonged administration of this 
compound did not interfere with the function of 
the liver in storing and releasing vitamin A. 
Nor did the rapid increase in liver protein, the 
development of widespread tumor formation, and 
marked increases in nucleic acid levels of various 
organs which resulted, have any effect upon the 
hosts’ stores of vitamin A. This observation was 
made throughout the various stages of tumor 
induction and growth, as well as at widely varying 
levels of vitamin A intake. The effect of the status 
of the host with respect to vitamin A upon the 
development of transplanted tumors was also 
investigated. This was accomplished by deter- 
mining the nucleic acid content of the tumors and 
other tissues of mice bearing transplants of Sar- 
coma 180 and Lymphosarcoma 6C3HED and main- 
tained on vitamin A free and vitamin A sufficient 
diets from birth. Changes in the nucleic acid 
levels were unaffected by the presence or absence 
of vitamin A from the diet. In spite of the rapid 
growth exhibited by tumor transplants, such 
growth had no effect upon the rate of depletion of 
hepatic stores of vitamin A, nor did a state of 
vitamin A deficiency lessen the survival time of 
tumor-bearing mice. (Supported by a grant from 
the National Cancer Institute.) 


Effect of large amounts of ascorbic acid on iron 
salt-induced folic acid deficiency. ERNest G. 
McDaniEL* AND Fioyp S. Dart. National Inst. 
of Arthritis and Metabolic Diseases, Natl. Insts. 
of Health, Bethesda, Md. 

It was reported from this laboratory (Federation 
Proc. 10: 387, 1951) that high iron feeding (ap- 
proximately 3% ferric citrate) in purified diets 
caused granulocytopenia and reduced growth in 
rats. Folic acid was effective in preventing the 
granulocytopenia but not the reduced growth. It 
was also reported, that 2% of dietary ascorbic 
acid prevented the development of certain B- 
vitamin deficiencies in rats. A complete report was 
given of results with pantothenic acid deficient 
diets (Federation Proc. 10: 380, 1951). We wish to 
report at this time the effect of ascorbic acid on 
rats receiving high iron diets. Dietary ascorbic 
acid at a level of 2% prevented or delayed the 
development of the granulocytopenia on diets 
containing 3% or 1% ferric citrate, and in addition 
improved the growth rate on the 1% ferric citrate 
diet. The data at hand suggest that parenteral 
ascorbic acid may prevent or delay the develop- 
ment of granulocytopenia in rats fed the 1% ferric 
citrate diet. In therapeutic tests dietary ascorbic 
acid proved to have some value in rats which had 
developed granulocytopenia on high iron diets. 


Unidentified growth factors for chicks. J. Mc- 
Ginnis, L. R. BerG anp H. Saxena (introduced 
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by A. C. Wiese). Dept. of Poultry Science, 

State College of Washington, Pullman. 

Two experiments were conducted with chicks to 
determine 1) the effect of sucrose, glucose, corn 
and wheat in a purified type of diet containing 
isolated soybean protein on growth response to 
supplements of fish meal and dried whey and 2) 
the response of chicks to graded levels of corn and 
fish meal and combinations of these ingredients. 
The results obtained showed that a much greater 
response to both fish meal and whey was obtained 
with the diets containing sucrose or glucose than 
with the diets containing corn or wheat. The re- 
sponses obtained with fish meal and whey to the 
two diets containing either corn or wheat were of 
doubtful significance, whereas, highly significant 
responses were obtained when sucrose or glucose 
was used to supply the carbohydrate. In the 
second experiment, it was found that graded 
levels of corn and of fish meal gave increasingly 
greater growth response. The growth response ob- 
tained with 15% fish meal was greater than that 
obtained with 75% of corn. However, the maxi- 
mum response obtained with combinations of fish 
meal and corn was only slightly greater than the 
response to the 15% level of fish meal alone. The 
possibility that the growth responses were“due to 
recognized vitamins appears to have been ruled 
out since the basal diets contained levels of the 
known vitamins higher than the required amounts. 
These results suggest that the growth response 
given in these experiments by fish meal and by 
corn was due to the same factor present in both 
supplements but in different concentrations. 


Comparative urinary excretion of ascorbic, de- 
hydroascorbic and diketogulonic acids in the 
rat under normal and low temperature con- 
ditions. Mary Mriits Monier AND Rostyn J. 
WeEtss (introduced by JoserH H. Rog). Dept. 
of Biochemistry, George Washington Univ. School 
of Medicine, Washington, D.C. 

The 24-hour excretion of ascorbic acid (AsA), 
dehydroascorbic acid (DHA) and diketogulonic 
acid (DKA) was measured in normal adult albino 
rats under control conditions. An average of less 
than 20% of the urinary ‘ascorbic acid’ is in the 
oxidized forms, DHA and DKA. Normal adult 
rats were placed in an environmental temperature 
of 0° C + 0.5°, and the 24-hour excretion values for 
AsA, DHA and DKA were measured. Preliminary 
results indicate a trend toward increased pro- 
duction of the oxidized forms when the animal is 
in the cold. The effects of cold environment upon 
the partition of the ascorbic acid and its oxidation 
products in the urine are discussed. 


Modification of choline deficiency by simultaneous 
pantothenic acid deficiency. AGNES Fay MorGan 
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AND Eunice M. Lewis.* Dept. of Home Econ- 

omics, Univ. of California, Berkeley. 

The effect of choline deficiency upon rats fed 
normal and pantothenic acid-deficient diets was 
observed from the 14th to the 56th day of life. 
In the pantothenic acid-deficient and doubly 
deficient animals the liver fat remained normal or 
low and adrenal cholesterol much lower than in 
the normal and choline-deficient groups even when 
pair-fed. When vitamin Bj. was given the liver 
fats were normal in all cases but adrenal 
cholesterol remained markedly depressed in the 
pantothenic acid-deficient rats. Neither the ad- 
dition of 1 % cholesterol to the diet nor the daily 
injection of adrenocortical extract increased the 
adrenal cholesterol or the liver fat of animals 
deprived of pantothenic acid. Blood and serum 
lipid phosphorus levels were slightly raised in the 
latter groups. Daily injection of 2 mg. ACTH for 
5 days before autopsy produced increases in liver 
fat of normal animals but none in pantothenic 
acid-deficient groups. The adrenal cholesterol of 
ACTH treated animals was somewhat increased 
but in all the pantothenic acid-deficient rats 
these levels were less than half that of the normal 
animals. The thymus weights were greatly reduced 
in all the pantothenic acid-deficient groups 
whether ACTH treated or not. Thus, lipid metab- 
olism of pantothenic acid-deficient rats was 
severely deranged as shown by failure of fat 
deposition in the liver, loss of adrenal cholesterol, 
and rise in serum lipid phosphorus. An increase in 
lipid utilization may occur in this deficiency state. 


A comparison of physical-chemical methods with 
the biological assay of vitamin A. T. K. Murray* 
AND J. A. CAMPBELL. Food and Drug Div., 
Dept. of Natl. Health and Welfare, Ottawa, Canada. 
The Morton-Stubbs correction procedure for the 

assay of vitamin A has been widely accepted. It 

has been generally agreed that this method yields 

a conservative estimate of biological potency, 

but to date little information has been published 

on this point. In the work to be reported, various 
vitamin A products of pharmaceutical grade, 
including cod and halibut liver oils and concen- 
trates, have been assayed spectrophotometrically 
and colorimetrically by the procedures recom- 
mended by the U.S.P. XIV. The results from 
these assays have been compared against bio- 
logical potencies as determined by the vaginal 

smear method of Pugsley et al. (J. Nutrition 28: 

365, 1944) and the U.S.P. XIV growth assay. 

In general, the corrected results were found to 

agree more closely with the biological potencies 

than did the uncorrected or colorimetric results. 

A cod liver oil has been subjected to progressive 

oxidation and samples have been removed at in- 

tervals and analyzed spectrophotometrically, 
colorimetrically and biologically. It was found 








that until oxidation had progressed to the point 
where the absorption maximum was shifted from 
325 my, the correction procedure gave a more 
accurate estimate of biological activity. In two 
samples in which extensive oxidation had taken 
place, the potencies when assessed by either the 
spectrophotometric or the colorimetric procedures 
fell outside the confidence limits (P = 0.05) of 
the bioassay. The possibility of omitting the 
saponification of vitamin A-containing oils, and 
of applying a correction directly to the absorption 
readings on solutions of the whole oil, will be 
discussed. 


Nitrogen balance in adult rat as affected by diets 
low in L-,DL-, and D-phenylalanine. E. S. Nasser 
AND ANN M. Siuiciano.* Dept. of Physiology, 
Univ. of Rochester School of Medicine and Den- 
tistry, Rochester, N. Y. 

Adult rats were fed a synthetic diet by stomach 
tube. Amino acids supplied the dietary nitrogen in 
a mixture which simulated whole egg in its content 
of essential amino acids. Glutamic acid was sub- 
stituted for the non essential amino acids. Pheny]l- 
alanine was reduced in the mixture until it became 
the limiting factor in the utilization of ingested 
nitrogen. Nitrogen intake was sufficient nearly to 
maintain nitrogen equilibrium in one set of experi- 
ments and approximately half of this amount in 
another set. From the results of these experiments 
the following requirements of phenylalanine for 
the maintenance of nitrogen equilibrium are com- 
puted: 17.0 mg. L, 17.5 mg. pL, and 19.2 mg. p- 
phenylalanine/day/kg.? 


Relation of anterior pituitary gonadotrophins to 
pyridoxine deficiency in the rat. Marsoriz M. 
NeELson, Wiiu1aM R. Lyons* anp HERBERT M. 
Evans.* Inst. of Experimental Biology and Div. 
of Anatomy, Univ. of California, Berkeley. 
Previous studies have shown that pregnancy can 

be maintained in Be-deficient rats by administra- 

tion of both estrone and progesterone but not by 
either hormone separately. To determine whether 
the production or excretion of pituitary gonado- 
trophins was involved in these hormonal inade- 
quacies, the pituitary hormones used to maintain 
pregnancy in the hypophysectomized rat have now 
been tested. In the uninjected Be-deficient rat 
with 21 days of deficiency prior to breeding, 94% of 
the animals resorbed their fetuses by mid-preg- 
nancy. Daily injections of estrone and progester- 
one to groups similarly deficient resulted in the 
maintenance of living young in 80% of the animals. 

In contrast, injection of the pituitary gonadotro- 

phins, FSH, ICSH (i.e. LH), and MH (mammo- 

trophin) resulted in living young for only one- 

quarter (27%) of the group. The combination of a 

single ovarian hormone with the appropriate 
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gonadotrophin(s) was next tried. The use of 
estrone together with MH gave essentially the 
same results with 22% having living young where- 
as the use of FSH and ICSH with progesterone 
was not as beneficial, only 10% showing living 
young. The results indicate not only inadequate 
pituitary production or secretion of the gonado- 
trophins but also inadequate ovarian response in 
the Be-deficient rat to gonadotrophins. 


Enzymatic conversion of folic acid to citrovorum 
factor. Cuartes A. Nicuou (introduced by 
Rosert W. HEINLE). Dept. of Pharmacology, 
Western Reserve Univ. School of Medicine, Cleve- 
land, Ohio. 

Studies of the factors influencing the metabolic 
alteration of folic acid (FA) by rat liver slices 
showed that the presence of ascorbic acid in- 
creased the yield of the product, citrovorum factor 
(CF), and aminopterin inhibited the reaction 
(C. A. Nichout and A. D. Wetcu, Proc. Soc. 
Exper. Biol. & Med. 74, 52 and 403, 1950). Con- 
ditions suitable for the activity of this system in 
homogenates have been found. When incubated 
with phosphate buffer under nitrogen, homogen- 
ates of rat liver (optimal px 6.5) and chick liver 
(optimal px 6.2) were capable of forming as much 
CF as liver slices. Under aerobic conditions the 
reaction proceeded very slowly in homogenates. 
The presence of ascorbic acid caused a consistent 
increase in the yield of CF derived from FA. Since 
this system may permit detailed study of the 
donors of the hydrogen atoms and the formyl 
group involved in the conversion of FA to CF, 
concentration of the enzymes concerned has been 
undertaken. Active extracts have been obtained 
from acetone powders of rat and chick livers and 
fractions of such extracts are being studied with 
respect to the components required for activity. 


Comparative absorption of amino acids from the 
intestine. ALINE UNDERHILL ORTEN, MARCEIL 
D. VaNBuREN* AND CHARLES G. JOHNSTON.* 
Dept. of Surgery, Wayne Univ. College of 
Medicine, Detroit, Mich. 

The absorption of individual amino acids from 
permanent Thiery loops during half-hour periods 
in dogs has been studied. The starch column 
chromatographic method has been used for separ- 
ating and determining the amino acids in the 
intestinal loop contents. Results indicate that 
there is little difference in the individual ab- 
sorption rates of p-L phenylalanine, L-leucine and 
D-L isoleucine from equimolar solutions. However, 
leucine, in the presence of either phenylalanine or 
isoleucine depresses the absorption of both phenyl- 
alanine and isoleucine. The comparative rates of 
absorption of the optical isomers of these amino 
acids are being studied. 
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Effect of whole-body x-irradiation on urinary B- 
vitamin excretion of rats. WiLL1AM N. PEARSON,* 
Janet P. Owens,* Wiituram J. DARBY AND 
GRANVILLE W. Hupson.* Depts. of Biochemistry 
and Radiology, Vanderbilt Univ. School of Medi- 
cine, Nashville, Tenn. 

Mature female Sprague-Dawley rats, 200-225 
gm. in weight, were fed a complete purified diet of 
casein, sucrose, fat, minerals and crystalline vita- 
mins for a period of 2 weeks. Daily urinary ex- 
cretion of riboflavin, niacin, folic acid, and the 
Bs group was determined microbiologically. The 
rats were then subjected to 500 r of whole-body 
x-irradiation and daily urinary levels of the above 
vitamins determined. There was an immediate and 
pronounced rise in the urinary volume and in the 
excretion of these vitamins. Excretion levels were 
highest the day immediately following irradiation 
in the instance of folic acid, riboflavin and niacin. 
On this day niacin excretion was approximately 
twice, riboflavin output 3 times, and folie acid 
excretion was 6 times that of the controls. Excre- 
tion of the Bs group was not maximal until the 
second day after irradiation and at that time the 
level was some 9 times that of the pre-irradiation 
control period. The vitamin excretion levels 
steadily decreased, reaching normal values from 
3-5 days after irradiation. Experiments with pair- 
fed animals showed that the increased vitamin 
excretion was not due to decreased food intake. A 
discussion of the implications of these and ad- 
ditional data will be presented. (This paper is 
based on work performed under Contract with the 
United States Atomic Energy Commission.) 


Effect of antibiotics on amino acid-supplemented 
rice diets. Louis J. Pecora (introduced by 
James M. Hunp ey). Natl. Inst. of Arthritis 
and Metabolic Diseases, Natl. Insts. of Health, 
Bethesda, Md. 

It was reported earlier (PEcoRA AND HuNDLEy, 
J. Nutrition 44: 101, 1951) that a 90% rice diet 
could not be improved by the addition of lysine 
but marked growth resulted only when the com- 
bination pi-lysine HCl (2.00%) and pu-threonine 
(1.20%) was.added. pu-Lysine HCl (0.32%) and 
pL-threonine (0.20%) gave growth response equal 
to the full supplements. Growth could not be 
further improved by the addition of other es- 
sential amino acids either singly or in groups of 
2, 3 or 4. Antibiotics (20 mg.%) were added to 
many of the above diets which were fed ad lib. 
to groups of 5 littermate weanling rats for 9 weeks. 
Rats fed the unsupplemented 90% rice diet plus 
aureomycin or streptomycin gained 19.5 gm. (p = 
< .05) more than the controls. The bacitracin and 
penicillin group gained more than the controls 
though the increase was not statistically signif- 
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icant. Terramycin and chloromycetin were inef- 
fective. The group fed the lysine supplemented 
rice diet plus terramycin grew 30 gm. (p = < .01) 
more than the controls, the other antibiotics gave 
no response. Rats fed the diet fully supplemented 
with lysine and threonine plus aureomycin gained 
21 gm. (p = < .05) more than the controls while 
the other antibiotics were without effect. How- 
ever improved growth response resulted when the 
smaller quantity of lysine and threonine was used 
plus certain antibiotics. The aureomycin fed group 
gained 45 gm. (p = < .01) and the penicillin fed 
group 30 gm. (p = < .01) more than the controls. 
Streptomycin and terramycin produced only a 
slight growth improvement, chloromycetin and 
bacitracin were ineffective. Food efficiency was 
4.9 for the aureomycin group and 6.4 for the con- 
trol. 


Development of anemia on Newfoundland en- 
riched flour. L. Brap.ey Perr. Dept. of National 
Health and Welfare, Ottawa, Canada. 

Children in a boarding school were studied in 
1948 and 1949 for a base line. Diets in each suc- 
ceeding year were kept as comparable as possible, 
but all flour used since 1949 contained 3 added 
vitamins and iron according to U. S. standards, 
plus 500 milligrams of bone meal per pound of 
flour. Certified pipettes were used and hemoglobins 
measured photometrically. Children judged to 
have too low a hemoglobin value increased from 
the base line of 16-52%, in 1950, and 39% in 1951. 
The hemoglobin averages, and the skewness of 
the distribution curves corresponded. Iron ad- 
ministration to some cases supported the diag- 
nosis of iron-deficiency anemia. In a control 
school in the same area anemia actually decreased, 
thus minimizing local or seasonal explanations. 
The study is still in progress, and observations are 
also being made regularly on other effects of en- 
riched flour. If enriched flour caused the increase 
in anemia that was found, the explanation may 
rest in an interference with iron absorption by the 
calcium or phosphate in the added bone meal. 
The literature cites such possible results. If en- 
riched flour did not cause the increase in anemia, 
the fact remains that no beneficial effect was ob- 
served from the iron in enriched flour. These 
results emphasize the danger of adding chemicals 
to foods on theoretical grounds without studying 
the physiological effects on humans, even though 
this is time-consuming. 


Pantothenic acid deficiency in the guinea pig. 
Mary Euizasera Rem. Natl. Inst. of Arthritis 
and Metabolic Diseases, Natl. Insts. of Health, 
Bethesda, Med. 

Guinea pigs, supplied with a synthetic diet 
consisting of vitamin-free casein, sucrose, corn 
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starch, cellophane, corn oil, minerals and all the 
known vitamins except pantothenic acid, devel- 
oped deficiency symptoms after periods of time 
which varied with the age at which the animals 
were placed on the diet—the younger the animals 
the earlier the onset. The most outstanding gross 
symptoms were a decrease in the growth rate fol- 
lowed by loss in weight, anorexia accompanied by 
inactivity and weakness, roughening of the coat, 
cyanosis at the margin of the ears and a tendency 
to have diarrhea. The internal deficiency symp- 
toms were decrease in size of the visceral organs 
including the kidneys, liver, spleen and heart with 
enlargement of the adrenal glands and a gross 
decrease in mesenteric and subcutaneous fat. 
Some of these internal effects were undoubtedly 
due to inanition. 


Collagen formation in vitamin A deficient rats. 
Wo. van B. ROBERTSON AND VALMORE Cross 
(introduced by H. B. Pierce). Univ. of Ver- 
mont College of Medicine, Burlington. 

Scurvy in susceptible species (primates and 
guinea pigs) characteristically results in an in- 
ability to lay down new collagen. The collagen 
concentration of forming subcutaneous fibrous 
tissue has been found to be a very sensitive 
measure of the status of ascorbic acid nutrition of 
guinea pigs. A similar system of collagen synthesis 
appeared well suited to test the suggestion of 
Mayer and Krehl (Arch. Biochem. 16: 613, 1948) 
that rats fed a synthetic diet deficient in vitamins 
A and C developed scurvy. Avitaminosis A pre- 
sumably impaired normal synthesis of vitamin C 
by the rat. Irish moss extract was injected sub- 
cutaneously, inducing fibrous tissue formation in 
rats which were rendered ‘scorbutic’ by feeding 
the deficient diet of Mayer et al. and in rats re- 
ceiving the same diet supplemented with either 
vitamin A or C. The collagen concentration de- 
termined by the method of Lowry et al. (J. Biol. 
Chem. 139: 795, 1941), was as high in the tissue 
from scorbutic rats as in that from the vitamin- 
supplemented rats. The ability of the deficient 
rats to form new collagen is in striking contrast to 
the evidence previously presented by Mayer et al., 
which was so suggestive of scurvy. Possible im- 
plications for the problem of scurvy will be 
discussed. 


Nutritional status of 60 women with respect to 
vitamin C. CHARLOTTE RopERUCK, HARRIETT 
Roserts,* Maxine Britron,* aND PEARL 
Swanson. Jowa State College, Ames, and the 
Bureau of Human Nutrition and Home Econ- 
omics, Washington, D.C. 

Sixty women, ranging in age from 30-85 years 
and selected randomly in Ames, Iowa, served as 
subjects. During a 2-year period, 102 measure- 
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ments of their vitamin C status were made, 5 
women being observed 3 times, 32 women twice 
and 23 women once. Weighed food records were 
kept for 7 consecutive days and the nutrient intake 
calculated. Ascorbic acid concentrations of whole 
blood or serum and excretion of ascorbic acid in 
the urine for a 24-hour period both before and 
after a 400-mg. load dose were determined. After 
examination of the data, the following arbitrary 
standards for satisfactory vitamin C status were 
set up: 0.8 mg. ascorbic acid/100 ml. whole blood 
or serum, excretion of 15 mg. ascorbic acid/24 
hours and excretion of 115 mg/24 hours following 
the load dose. Twenty-nine women met all these 
standards, 24 met none or only 1 and 7 were inter- 
mediate. When the intakes were examined, 5 of 
29 women rated as having good vitamin C status 
ate less than 80 mg. of vitamin C daily while only 
2 women rated poor in vitamin C status ate more 
than 80 mg. daily. Of 21 women excreting 215 mg. 
of ascorbic acid following the load dose, 15 were 
consuming more than 100 mg/day. Excretions of 
this magnitude approximate the 50% load dose 
return usually associated with tissue saturation. 


Glutamine, a growth stimulating factor for Lacto- 
bacillus gayoni 8289. DextTER Rocers,* AGNAR 
P. Nycaarp,* Tsoo E. Kina* anp VERNON H. 
CHELDELIN. Dept. of Chemistry, Oregon State 
Collge, Corvallis. 

Previous reports from this laboratory have re- 
ported the existence of a liver principle which was 
necessary for early initiation of growth of Lacto- 
bacillus gayoni 8289. This factor was not replace- 
able by any of the recognized B vitamins, includ- 
ing carnitine, protogen, or synthetic citrovorum 
factor. In a medium supplemented with xanthine, 
pyridoxamine, and extra amounts of sorbitan 
monooleate, KH:PQ;, and yeast nucleotides 
(CHELDELIN AND NYGAARD J. Bact. 61: 489, 1951), 
it has been found that L-glutamine possessed L. 
gayont stimulatory activity. When graded levels 
of glutamine were compared with yeast extract, 
they furnished nearly equal stimulation, and the 
respective growth response curves were parallel 
up to optical densities of about 0.4. Glutamine 
was much less effective than could be accounted 
for on the basis of its content in yeast. Also, at 
optical densities of about 0.6, the growth with 
glutamine ‘plateaued,’ whereas the response to 
yeast extract remained a linear function of the 
logarithm of the yeast concentration up to optical 
densities of 0.7, or higher (30 mg. yeast extract/ 
tube). On the basis of these and other observa- 
tions, it appears that yeast extract contains a 
compound metabolically related to glytamine, 
which is essential for early optimum growth of 
L. gayoni. 
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Retention of essential amino acids when inade- 
quate quantities are fed to the growing chick. 
Wa.teR C. RusseLtt, M. Wicut TayLor AND 
Wiiuiam A. Price, Jr.* Dept. of Agricultural 
Biochemistry, New Jersey Agricultural Experi- 
ment Station, Rutgers Univ., State Univ. of 
New Jersey, New Brunswick. 

When a diet containing animal protein sources 
of high nutritive value (dried whole beef, dried 
beef liver, dried egg, and fish meal) provided 
adequate amounts of histidine, isoleucine, lysine, 
threonine, and valine, but 9-30% less than the 
recommended allowances for arginine, leucine, 
methionine, pheylalanine, and tryptophane, and 
a protein level of 16.3% instead of the frequently 
used 20%, the retention of essential amino acids 
by the growing chick ranged from 39-71%. Fifty- 
six% of the total nitrogen was retained and 38% 
excreted. In an earlier experiment, using a starter 
mash, in which an adequate quantity of each of 
the essential amino acids was supplied and the 
protein content was 21.9%, the retention of the 
essential acids ranged from 27-43%; the total 
nitrogen retained was 33% and that excreted 60%. 
Growth of the chicks which consumed the diet 
containing proteins of high nutritive value and 
feed efficiency were equal to those for chicks fed a 
starter mash. It is significant that on a diet which 
provided 5 essential amino acids and total protein 
at less than accepted values, growth and feed 
efficiency were considered normal and the utiliza- 
tion of essential amino acids was more efficient 
than on a starter mash. 


Goitrogenic action of excess calcium and of 
propylthiouracil alone and in combination in 
adequate synthetic diets. Myra M. Sampson 
AND ANN Putzxi.* Dept. of Zoology, Smith 
College, Northampton, Mass. 

Female albino rats were isolated at the age of 
25 days and fed for 45 days on 1 of 4 adequate 
synthetic diets of equal calorie value containing 
Borden’s Sodium Caseinate, with or without in- 
clusion of either or both of the following: an 
addition of 2% calcium carbonate and 0.25% 
propylthiouracil. Paired feeding technique was 
employed with sets of 3 rats in 2 series of experi- 
ments conducted simultaneously, using adequate 
calcium diets with or without the drug in 1, and 
excess calcium diets with or without the drug in 
the other series. The average percentage thyroid 
weights in mg. were approximately the same in 
calcium adequate intake-unlimited and weight- 
paired controls; 4 times greater in both calcium 
excess controls; 10 and 15 times greater 
respectively in rats fed drug-containing adequate 
and excess calcium diets. Histological study in- 
dicates that excess calcium or propylthiouracil 
induce hyperplastic goiter and the 2 combined 
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lead to more extreme goiter than either alone. A 
striking difference in the effect of excess calcium 
as compared with that of propylthiouracil is the 
high incidence of mitosis in thyroids of intake- 
unlimited controls on the excess calcium diet, and 
the similar incidence in rats on the excess calcium 
diet containing the drug. Few or no mitoses were 
observed in thyroids of rats on any of the other 
diets. Further experiments are in progress. (Sup- 
ported by research grant from the George H. 
Hood Foundation.) 


Elimination of interference in determination of 
ascorbic acid by the 2, 4-dinitrophenylhydrazine 
methods. Victor ScHOCKEN* AND JOSEPH H. 
Roe. Dept. of Biochemistry, George Washington 
Univ. School of Medicine, Washington, D.C. 
Interference is sometimes experienced in the 

determination of ascorbic acid and certain of its 
derivatives by the methods involving the coupling 
of these compounds with 2,4-dinitrophenylhy- 
drazine. The interference arises from the presence 
of enol-tartronaldehyde and similar compounds 
which have come to be known as ‘reductones.’ 
These substances are found in appreciable quanti- 
ties principally in processed foods. In the present 
work it is shown that correction can be made for 
the presence of reductones in 2 ways: 1) The 
reductones will couple with the 2, 4-dinitrophenyl- 
hydrazine in 18N sulfuric acid at room temper- 
ature; ascorbic acid, dehydroascorbic acid, and 
diketogulonic acid do not form derivatives with 
2,4-dinitrophenylhydrazine under these condi- 
tions. 2) The absorption spectrum of the ascorbic 
acid chromogen is sufficiently different from that 
of the reductone derivative to permit calculation 
of the concentration of each in the presence of the 
other. 


Sulfur-containing amino acids and vitamin E in 
dietary necrotic liver degeneration. Kuiaus 
Scuwarz (introduced by Fioyp 8. Dart). 
Natl. Inst. of Arthritis and Metabolic Diseases, 
Natl. Insts. of Health, Bethesda, Md. 

When dietary necrotic liver degeneration is pro- 
duced in rats by a vitamin E free 30% torula yeast 
ration, growth is impaired after 3 to 4 weeks. 
The average survival time is 45.5 days. For pro- 
tection against liver necrosis DL- or L-methionine 
showed only 35% of the activity of .L-cystine, 
when compared at molar equivalent dosage levels 
(10 rats/group). This ratio was suggestive of an 
inadequacy in the transformation of methionine to 
cystine. pL-Homocystine had activity equivalent 
to methionine. It was found in repeated experi- 
ments that L-cysteine when mixed into the diet 
or when fed by stomach tube was as ineffective 
as methionine and homocystine. It appears that 
the oxidation of cysteine to cystine—the last 
step in the methionine-cystine transformation— 
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is insufficient under these conditions. Vitamin E 
did not influence the growth response to cystine 
but did affect the utilization of cysteine. When 
supplementation with .5% cysteine was started 
after a depletion period of 24 days on the basal 
ration, animals receiving vitamin E grew steadily 
at an average of 6.4 gm/week, whereas animals 
without vitamin E averaged only 3 gm/week for 
the first 3 weeks and then completely stopped 
growing with an average body weight of 89 gm. 
The relation of ‘factor 3,’ a new factor against 
dietary necrotic liver degeneration obtained in 
purified form (Proc. Soc. Exper. Biol. & Med. 
178: 852, 1951), to vitamin E and to cystine will 
be discussed. 


Utilization of lysine from foods by the protein- 
depleted rat. B. S. Scowercert, Barsara T. 
GUTHNECK* AND BarsBara A. BENNETT.* Div. 
of Biochemistry and Nutrition, American Meat 
Inst. Fndn. and Dept. of Biochemistry, Univ. of 
Chicago, Chicago, Til. 

Experiments were conducted with protein de- 
pleted adult rats to devise suitable conditions for 
the quantitative evaluation of the utilization of 
lysine when supplied by foods processed in dif- 
ferent ways. A basal ration composed of purified 
amino acids (without lysine) and all other known 
nutrients has been used after depletion of animals 
that had been fed a purified ration without added 
protein. After repletion and subsequent depletion, 
the same animals were successfully used in a 
repeat experiment. Known amounts of lysine 
were added in the form of purified proteins or as 
foods (determined microbiologically) and the 
weight recovery, food efficiency, and for certain 
groups, the lysine excreted in the feces by the 
protein-depleted rat, were determined. The weight 
gains when graded levels of lysine were fed were 
compared with those from groups fed different 
foods as a source of lysine. The utilization of 
lysine was calculated from the above data and 
ranged from 65-90% for the different test prod- 
ucts. Small amounts of lysine were excreted in 
the feces when lysine was fed as beef round, lactal- 
bumin or casein (less than 5% of that ingested) 
while somewhat larger amounts were excreted 
when lysine was fed as soybean meal, wheat germ 
or peas (12-22% of that ingested). These studies 
are being extended with the use of a basal ration 
containing sesame meal plus supplements of cer- 
tain amino acids. 


A simple microbiological nutritional assay pro- 
cedure employing seeded agar tubes. Maurice 
E. Smits, Anna C. GELMAN* AND MARTIN 
Horow1tz*. Columbia Univ., School of Public 
Health, New York City. 

The diffusion principle of the agar plate assay 
for vitamins has been adapted to a capillary tube 
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assay capable of detecting minute amounts of 
nutrients simply and quickly. The glass tubes, 
80 mm. in length and 2 mm. in inside diameter are 
partially sealed at 1 end and filled by immersion 
to about 3 of the length with an agar-basal medium 
seeded with the test organism. The basal medium, 
deficient only in the nutrient being measured, is 
autoclaved after the addition of 0.6% agar. Five 
ml. of bacterial suspension of the proper turbidity 
are then added at 42°-45° C. and the tubes filled 
and allowed to cool. The test material is added 
above the agar column with a constriction micro- 
pipet in volumes ranging from 0.015-0.060 ml., and 
the tubes are incubated, without sealing, in a 
well-humidified chamber for 16-20 hours at the 
temperature optimum for the test organisms. 
The organisms in the agar which obtain the critical 
nutrient in its diffusion downward multiply and 
the zone of growth is well-defined by its cloudiness 
contrasting with the clear appearance of the 
seeded agar without growth. The length of the 
columns of growth are measured with a simple 
vernier caliper or other measuring device. Using 
Lactobacillus fermenti 9338 in testing for thiamine, 
L. casei 7469 for riboflavin, and L. arabinosus 8014 
for niacin and pantothenic acid, we have found the 
lengths of the column of growth (in mm.) to bear 
a linear relation to the logarithms of the concen- 
trations of vitamin added to the tubes over much 
of the range tested. Data will be presented on a 
number of variables which have been tested and 
on the results obtained when testing the vitamin 
content of various biological materials. 


Influence of processing on efficiency of proteins in 
cottonseed and soybean meals. BARNETT SURE. 
Dept. of Agricultural Chemistry, Univ. of 
Arkansas, Fayetteville. 

Various cottonseed and soybean meals prepared 
by different processes were fed at 10, 8, and 5% 
protein levels to albino rats during an experi- 
mental period of 10 weeks and the results were 
calculated as gains in weight/gm. of protein in- 
take. There were 24 animals in each group, 12 
males and 12 females. Four types of cottonseed 
meals were used, 3 of which were prepared by the 
Protein Division of the Southern Regional Labor- 
atories, as follows: 1—organic-solvent extracted 
(OSE) and 2 prepared by expeller processes. 
The fourth was a commercial product (PROFLO). 
The OSE product proved the best and PROFLO 
the poorest from the standpoint of protein ef- 
ficiency. Two commercial soyean meals were used 
and 1 commercial soybean flour (NUTRISOY). 
The latter proved the poorest from the standpoint 
of protein efficiency, because of losses in methi- 
onine during commercial processing. The addition 
of 0.2% dl-methionine to the rations containing 
NUTRISOY doubled the protein efficiency on a 
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10% protein level and trebled the protein ef- 
ficiency on the 8% protein level. 


Food habits of women 30-90 years old. PEARL 
SwaNson, MARGARET OHLSON, Lipa BuRRILL’*, 
AuicE BiEsTeR*, JANICE SMITH AND ESTHER 
BATCHELDER. State Colleges of Iowa, Ames, 
Michigan, East Lansing, and North Dakota, Grand 
Forks, Univ. of Minnesota, Minneapolis and 
Illinois, Urbana, and Bureau of Human Nutrition 
and Home Economics, Washington, D. C. 

A study of food habits, and how they change 
with the progression of age, in individuals living 
in their usual home environments is basic to 
investigations designed to establish dietary stand- 
ards for aging people. In this report, an analysis 
of the food habits of 1072 Iowa women selected 
on the basis of an area sample will be presented. 
Records used were l-day dietary recalls. The 
data show that the average energy value of the 
daily diet is 1700 Calories; its average protein 
content, 57 gm. Eighty-six per cent of the women 
consume less than 2400 Calories daily; 60% less 
than 1800 Calories. Sixty per cent of the women 
eat less than 60 gm. of protein daily. With each 
advancing decade, mean daily intakes of all 
nutrients decrease. The respective roles that the 
energy-producing foods and the proteins play in 
determining the concentrations of other nutrients 


| in the diet will be illustrated. The apparent 


health of the women is being correlated with their 
intakes of energy foods and of protein. Finally, 
the Iowa data will be compared with those ob- 
tained in similar surveys of groups of women 
living in South Dakota, Minnesota, Michigan and 
Illinois. In all, approximately 2500 subjects will 
be represented in the study. (North Central 
Cooperative Study (NC-5) on Nutritional Status 
and Dietary Needs of Population Groups.) 


Interrelationships between choline and vitamin 
B,. in the rat and in the mouse. Joun J. 
TRAvERS* AND LEopotpD R. CrErREcEpDo. Dept. 
of Biochemistry, Fordham Univ., New York City. 
Rapid and uniform depletion of the vitamin By. 

stores of the livers of rats was accomplished with 

a diet containing sulfasuxidine and iodinated 

casein, but free of vitamin By2 and choline. The 

growth of these rats was stimulated by the ad- 
ministration of vitamin Bye, and of choline. Vita- 
min By. was found to be without effect if choline 
was present in the diet at an adequate level. 
Under the conditions used, choline, supplied in 
the diet, prevented to a large extent the depletion 
of the liver stores of vitamin Bi.. The choline 
content of the kidneys of choline deficient rats 
was significantly lower than that of choline fed 
rats, and was not affected by the administration 
of vitamin By. Under similar conditions, different 
results were obtained with mice. The administra- 
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tion of choline had no effect on the vitamin Biz 
content of the livers of mice, nor on the choline 
content of the kidneys of mice. (This investigation 
was supported in part by a grant from the National 
Cancer Inst., Natl. Inst. of Health, Public Health 
Service.) 


Carbohydrate tolerance in obese and non-obese 
subjects. THEODORE B. VAN ITALuin,* RACHEL 
BEAUDOIN* AND JEAN Mayer. Dept. of Nutri- 
tion, Harvard School of Public Health, Boston, 
Mass. 

Studies on food intake in animals suggest that 
blood sugar gradients may play an important role 
in the regulation of appetitite. Carbohydrate 
tolerance in obese and nonobese women, paired 
with respect to age and height, was studied. 
Values for capillary and venous blood sugar and 
serum inorganic phosphorus were determined be- 
fore and at 15-minute intervals for an hour follow- 
ing a) ingestion of a self-selected meal, and 6) 
after ingestion of a solution containing 50 gm. of 
glucose. Prior to the experiment, these subjects 
were asked not to modify their usual food habits. 
The tests were done at the noon hour. In every 
case a careful dietary record was obtained for the 
day of the test and the preceding day. Tolerance 
curves showed 2 wide spread in the obese and 
nonobese categories. Both groups contained a 
few members who responded to the ingested car- 
bohydrate with an exaggerated increase in blood 
sugar which fell outside the normal range. In the 
majority of cases, a striking discrepancy in car- 
bohydrate tolerance between obese and nonobese 
subjects was observed. Characteristically, the 
obese group showed a sluggish rise in blood sugar 
which was 3-¢ that of the nonobese group during 
the first 4 hour. The differences between the 2 
groups were particularly significant during the 
first 4 hour when glucose was given, and during 
the second } hour after the self-selected meal. 
Changes in blood inorganic phosphorus and capil- 
lary-venous differences in levels of blood sugar 
were not remarkable. The possible significance of 
these findings will be discussed. 


Effect of pantothenic acid deficiency and food 
intake on respiration of duodenal mucosa. 
JosEPH J. VITALE* AND D. M. Heastep. Dept. 
of Nutrition, Harvard School of Public Health, 
Boston, Mass. 

The change in the respiration of duodenal 
mucosa during the development of pantothenic 
acid deficiency was studied. Weanling rats were 
fed a purified diet lacking pantothenic acid. 
Qos remained normal, average 14, during the 
first 5 weeks and then gradually fell to approxi- 
mately 6. Ad libibtum fed controls remained at the 
normal level. Control animals restricted to 10 
gm. of diet/day also showed a decrease in respi- 
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ration of the mucosasimilar tothat seen in deficient 
animals. The ration fed these sem'starved animals 
was then changed to a high high protein-high 
vitamin ration. Although food intake remained 
limited, the Qo: of the duodenal mucosa returned 
to normal in approximately 10 days. It appears 
that both the semistarved and pantothenic acid- 
deficient animals were being deprived of an 
essential or essential nutrients other than pan- 
tothenic acid. The effect of diets of various com- 
position on the respiration of duodenal mucosa 
will be reported. 


Determination of unsaturated fatty acids in blood 
serum. Hitpa F. WiEsE* AND ARILD E. HANSEN. 
Dept. of Pediatrics, Univ. of Texas Med. Branch, 
Galveston. 

A semimicro method for the determination of 
unsaturated fatty acids in blood serum by spectral 
analysis has been devised. One objection to the 
application of the current spectral methods for 
2, 3, 4, 5 and 6 double bond fatty acids to human 
serum is the large amount of fatty acid (100 mg.) 
required for the analysis. By means of a modified 
procedure for conjugation of the fatty acids, it is 
possible to determine the above unsaturated fatty 
acids in 3 ml. of serum. The essential steps in the 
semimicro procedure consist in conjugating 7-15 
mg. of purified fatty acid with 2 ml. of 11% KOH 
in ethylene glycol at 180°C. for 25 minutes. Spec- 
tral densities are read in methy] alcohol ne 
at 2350A, 2700A, 3000A, 34754 and 3750A on a 
Beckman D. U. spectrophotometer. Using known 
mixtures of linoleic, linolenic and arachidonic 
acid, varying in concentration from 4-32%, with 
different amounts of palmitic and stearic acid, the 
recovery with few exceptions was within 5% of the 
theoretical amount of the unsaturated fatty acid 
present. Neither linoleic nor linolenic acid showed 
absorption above their respective maximum wave 
length. Arachidonic acid showed slight absorption 
at 3475A but none at 3750A. Results by the semi- 
micro method have been compared with those by 
the Holman and Burr macromethod using 3 dietary 
fats, dog serum and rat tissues. Absorption at 
3475A and 3750A occurred less frequently by the 
semimicro method than by the macromethod. 
Higher percentages of 2 double bond fatty acids 
were found by the former method. (Support for 
this work was received by a contract sponsored by 
the Bureau of Human Nutrition and Home Eco- 
nomics, U. 8. Dept. ef Agriculture and authorized 
by the Research and Marketing Act.) 


A rapid simplified microbiological assay method 
for vitamin B,. and other vitamins. W1LL1AM L. 
Wiiuiams, RaymMonp G. Esposito AND JACK 
V. Pierce (introduced by T. H. Jukes). Lederle 
Labs. Division, American Cyanamid Co., Pearl 


River, N.Y. 
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The vitamin B,2-requiring Z. coli mutant, num- 
ber 113-3 (Davis AND Minerout, J. Bact. 60: 17, 
1950) has been utilized for the assay of vitamin 
B,2 by means of a new rapid simplified technique. 
Test solutions are pipetted on filter paper discs 
and the dises are placed on the basal medium 
solidified with agar. Zones of growth are measured 
at any time from 12 hours to 3 days. The basal 
medium is simple and chemically defined con- 
sisting of inorganic salts and glucose. Pads con- 
taining known amounts of vitamin Biz can be 
prepared in advance so that standard curves can 
be prepared in a few minutes. Aseptic conditions 
are not essential. One-third or less time is required 
to carry out the pad-plate procedure compared 
to the test-tube technique. The method has the 
fundamental advantage that vitamin Bi. and 
vitamin By,» as well as ammino-cobalamin, ni- 
troso-cobalamin and sulfite-treated cyano-cobal- 
amin all have equal activity. Relatively large 
amounts of methionine will give growth of the 
organism in the absence of vitamin By2. This 
interference can be readily detected in the pad- 
plate method by the faint diffuse growth zones 
exhibited by methionine. The pad-plate has also 
been used successfully for the assay of protogen 
with Streptococcus faecalis by reversal of pro- 
pionate inhibition, for the assay of LBF with 
Lactobacillus bulgaricus, and for the assay of 
‘citrovorum factor’ with Leuconostoc citrovorum. 
Preliminary experiments with the yeast, Sac- 
charomyces carlsbergensis indicate that vitamin 
Be, pantothenic acid, inositol and biotin can be 
assayed with this organism using the pad-plate 
procedure. 


Evidence for a metabolic function of thiamine not 
mediated through cocarboxylase. D. W. WooL- 
LEY AND R. B. MERRIFIELD.* Rockefeller Inst. 
for Med. Research, New York City. 

The signs of thiamine deficiency have usually 
been attributed to a lack of cocarboxylase in 
metabolic reactions, with consequent elevation 
of pyruvate levels in the tissues. The following 
evidence suggests that the classical signs of the 
avitaminosis may be due to an unrecognized 
function of thiamine not concerned with cocar- 
boxylase or with elevated tissue pyruvate. Mani- 
festations of thiamine deficiency in animals can 
be produced by administration of either pyri- 
thiamine (neopyrithiamine) or oxythiamine. In 
both cases the vitamin will prevent or cure the 
disease elicited by the analog. However, the signs 
usually attributed to neurological disturbances 
are seen only with pyrithiamine (neopyrithi- 
amine). With oxythiamine a less typical syndrome 
is called forth, but, as others have shown, it is 
characterized by diminished cocarboxylase in the 
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tissues, and by elevated blood pyruvate. With 
pyrithiamine (neopyrithiamine) however, the 
levels of cocarboxylase in the liver, and of pyru- 
vate in the blood, are normal, even as the animal 
is succumbing with typical manifestations of 
thiamine deficiency. While it is possible in vitro 
to prevent the enzymatic synthesis of cocar- 
boxylase from thiamine with pyrithiamine (neo- 
pyrithiamine), the amounts needed are large 
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compared to the lethal dose for an animal.{'It 
would thus appear that the analog, in calling 
forth characteristic manifestations of thiamine 
deficiency, interferes primarily with a function of 
thiamine responsible for the typical neurological 
signs, and that this function is distant from the 
one involving cocarboxylase and pyruvate. At- 
tempts are being made to elucidate this postulated 
new function of thiamine. 
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Relation of herpes virus to mitochondria of host 
cells. W. WiLBUR ACKERMANN (introduced by 
Tuomas Francis, Jr.). Dept. of Epidemiology 
and Virus Lab., Univ. of Michigan, School of 
Public Health, Ann Arbor. 

A relation has been established between cer- 
tain phases of metabolism localized in the mito- 
chondria of host cells and the propagation of her- 
pes and influenza viruses. The concept that these 
cellular organelles function in the development of 
virus is supported further by this report wherein 
is described a physical association of the virus 
with the mitochondria. Livers infected with her- 
pes virus were removed from 14 day old embryo- 
nate eggs. A 20% homogenate was prepared in 
0.25 M sucrose using the Potter-Elvehjem- glass 
homogenizer. Fractions composed of nuclei, mito- 
chondria, submicroscopic particles and superna- 
tant fluid were obtained by differential centrifu- 
gation as described by Schneider and Hogeboom 
(1950). Subsequent viral titrations revealed a con- 
siderable activity in all fractions as reported pre- 
viously by Francis and Kurtz (1950). An attempt 
was made to determine whether this viral activity 
was a superficial contamination of the particulate 
fractions. The mitochondria were washed repeat- 
edly in cold isotonic sucrose. After each washing 
the residue was sedimented under conditions of 
time and centrifugal force which do not sediment 
the virus. Titrations of the virus in the mito- 
chondria after each of 5 successive washings re- 
vealed a constant titer by the second washing. 
About 10% of the virus is associated with the mi- 
tochondria in what is more than a superficial 
attachment. Mitochondria prepared from normal 
liver were suspended in a supernatant fluid ob- 
tained by homogenizing and centrifuging infected 
tissue. Using the procedure described above, the 
mitochondria were readily separated from the 
virus indicating that under these conditions there 
was no significant union of virus and mitochon- 
dria. Approximately 90% of the virus appears to 
exist as free virus unattached to particulate ma- 
terials of the cell. A significant part is so firmly 
attached to the mitochondria that it is not re- 
moved by successive washings in cold isotonic 
sucrose. 
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Effect of urea on antigen-antibody precipitation 
reactions. Jay BaNnovitz (introduced by Dan 
H. CaMpBELL). Gates and Crellin Labs. of Chem- 
istry, California Inst. of Technology, Pasadena. 
In view of the possible significance of hydrogen 

bonding as one of the forces involved in antigen- 
antibody reactions, an investigation has been 
undertaken to quantitatively study the effect of 
a hydrogen bonding material, such as urea, on 
specific precipitation. Two systems, namely, bo- 
vine serum albumin and arsanilic azo dyes will be 
discussed. Results obtained so far are in essential 
agreement with the qualitative data obtained by 
Landsteiner and Welecki (Z. Immunitdtsforsch. 
8: 397-403, 1911) who found that urea concen- 
trations up to 2 molar had little effect. Effects 
obtained at higher concentrations will be dis- 
cussed in relation to antibody denaturation and 
specific combination of antigen-antibody combin- 
ing sites. 


Neutralizing antibodies in mumps. WINSLOW J. 
BasHe, Jr.,* Tamar GOor.ies,* GERTRUDE 
HENLE* AND WERNER HENLE. Children’s Hosp. 
of Philadelphia and the Univ. of Pennsylvania, 
Philadelphia. 

An intra-allantoic neutralization test (ENT), 
using varying dilutions of serum and 1000-10,000 
ID50 Of virus has been developed and standardized. 
While the ENT with convalescent sera usually 
gave high titers when complement fixation (CF) 
and hemagglutination inhibition (HAI) were also 
high, on rare occasion one or the other of the re- 
spective antibodies remained at low levels or 
negative. In sera from random individuals the 
neutralizing antibodies were, as a rule, absent 
when history and CF were negative and the ENT 
was usually positive when a past history and CF 
antibodies were recorded. However, a few indi- 
viduals were encountered with positive ENT and 
negative CF and conversely. Both ENT and CF, 
with few exceptions appeared to yield reliable in- 
formation as to the immune status in this group 
of individuals. Following subcutaneous or intra- 
dermal vaccination with inactivated virus, or oral 
spraying with active attenuated virus, neutraliz- 
ing antibodies developed with varying frequency 
and to varying height. If the CF response was low 
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the ENT frequently remained negative. Correla- 
tion of the data with the incidence of mumps 9-12 
months following immunization indicated a more 
significant relationship between immunity ac- 
quired by vaccination and ENT than with CF or 
HAI. 


In vivo effect of x-irradiation on guinea pig com- 
plement. C. Cooper BELL, JR. (introduced by 
Wituram H. Tauiarerro). Univ. of Chicago, 
Chicago, Ill. 

The quantitative effect of 100, 150, 200 and 600r 
on guinea pig complement (50% hemolytic units 
determined photometrically) has been studied. 
Male and female animals, selected at random, 
weighing between 550-850 gm., were bled from 
the heart. Serums from individual guinea pigs 
were titrated for complement 1 day before 3, 1, 
1}, 2, 3, 4, 5, 6, 7, 8, 9 and 10 days following irra- 
diation. Serums from normal guinea pigs were 
titrated at the same time to determine the effect 
of bleeding per se. Eight-tenths ml. of blood could 
be taken from the same animal at least 4 times. 
Data from 5 or more guinea pigs were pooled to 
obtain the statistical differences. The 100r group 
shewed a 17% drop in complement titer at 24 
hours (P = 0.019), recovery by 5-6 days, a 12% 
drop at 7 days (P = 0.025) and beginning recovery 
at 10 days if the animal survived. The 150 and 
200r groups followed the same general pattern 
(P = 0.001 for 200r at 24 hours). The titers of the 
600r group were less than the control group 
throughout—with all P values less than 0.05. The 
24 hour drop, however, was no larger than that 
of the 100r group. There was a 46% drop at 10 
days. 


Pathogenesis of poliomyelitis in normal and pas- 
sively immunized primates after virus feeding. 
Davip Bopran. Johns Hopkins Univ. Dept. of 
Epidemiology, Baltimore Md. 

Passive immunization at the time of virus feed- 
ing was used to assess the role of antibody per se 
in immunity, and to eliminate viremia as a factor 
in pathogenesis. The effect of passive antibody on 
paralysis was studied in chimpanzees and in cy- 
nomolgus monkeys; its effect on virus excretion 
in feces and on the serum antibody response to 
virus feeding was studied in chimpanzees. Passive 
serum antibody levels of 1:100 to 1:6 at the time 
of virus feeding prevented paralysis in 73 mon- 
keys; 10 of 65 controls became paralysed. Virus 
was isolated from blood of 2 of 3 control chim- 
panzees in the pre-febrile period, just before a 
sharp serum antibody rise (from 0 to 1:1000 in 2 
days), and 2 and 5 days before onset of paralysis. 
Serum antibody was at 1:1000 at onset of paraly- 
sis in both instances. A passive serum antibody 
level of 1:500 apparently prevented paralysis and 
viremia in 3 chimpanzees but delayed and re- 
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duced fecal virus excretion occurred in 2 during 
the third week, followed by an active antibody 
response. This response was lower than in the 
controls, but persisted at 1:100 10 weeks after 
induction of a passive antibody level of 1:500. 
Since the half-life of the passive antibody (rhesus 
hyperimmune serum) was found to be 12 days, 
the expected level at this time was about 1:10. 
It appears 1) that viremia may occur early in the 
course of infection by the alimentary route; 2) 
that low levels of passive antibody can prevent 
paralysis following virus feeding; 3) that fecal 
virus excretion can occur without an antecedent 
viremia, and in the presence of levels of serum 
antibody of the order of 1:100; 4) that a delayed 
active antibody response can occur under these 
conditions, presumably as a result of virus multi- 
plication in the alimentary tract, but at a lower 
level than occurs in the unmodified infection. 


Chemical modification of a natural plant agglu- 
tinin. WiLL1AM C. Boyp. Boston Univ. School of 
Medicine, Boston, Mass. 

A number of plants, especially legumes, con- 
tain naturally occurring agglutinins for human 
and other red blood cells. Some plants, especially 
Lima beans, contain agglutinins specific for the 
A antigen of groups A and AB. The effect of vari- 
ous chemical modifications has been investigated. 
Treatment over night with n/10 NaOH destroyed 
the agglutinating activity, as did treatment with 
0.4% formaldehyde. Various amines were diazo- 
tized and coupled to the plant globulin in various 
proportions. Considerable amounts of aniline, 
para-amino-benzoic acid, arsanilic acid, and other 
acid aromatic amines could be introduced into 
the protein molecule without causing any notice- 
able alteration in the agglutinating titer. Treat- 
ment with a large excess. often destroyed the ag- 
glutinating activity, perhaps merely from the 
effects of the large amount of strong chemical 
reagents which had to be used. Coupling of diazo- 
tized trimethyl-amino aniline, which introduces 
positively charged groups into the molecule, also 
did not affect the activity except in large 
amounts. From these preliminary experiments it 
would seem that the amino groups of the protein 
are not prominently concerned in its reaction 
with the blood group substance A. 


Phagocytosis of normal, sensitized and trypsin- 
ized erythrocytes by tissue culture macro- 
phages. NorEEN G. Branpt,* JosepH A. 
Bass,* MattHew C. Dopp aNp CLAUDE-STARR 
Wricut.* Ohio State Univ., Depts. of Medicine 
and Bacteriology, Columbus. 

The following observations on normal, sensi- 
tized and enzyme treated erythrocytes in tissue 
culture were made as a further investigation of 
the immuno-hematological aspects of these cells. 
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The study was carried out using macrophages 
cultured from rabbit spleens in the presence of 
homologous serum. Erythrocyte suspensions and 
test sera were added simultaneously after re- 
moval of excess fluid. Routine observations were 
made after 20 minutes incubation. The normal 
rabbit erythrocyte in the presence of homologous 
or heterologous serum was not phagocytized but 
in the presence of specific immune serum phago- 
cytosis occurred. Preliminary observations were 
made on the phagocytosis of erythrocytes by 
macrophages from sensitized rabbits. Treatment 
of the erythrocyte with trypsin likewise prepared 
it for phagocytosis by macrophages from normal 
animals. Similarly, trypsin treatment also pro- 
moted phagocytosis of the human erythrocyte 
which normally was not phagocytized in the pres- 
ence of rabbit serum. Normal human serum has 
an inhibitory effect on the phagocytosis of tryp- 
sinized human and rabbit erythrocytes which can 
be removed by heating at 56° for 30 minutes, by 
absorption with rabbit spleen and by dilution. 
The inhibitory factor is not lost on storage. The 
phagocytosis of rabbit erythrocytes in the pres- 
ence of hyperimmune serum can be correlated to 
some extent with agglutinin titers. Both rabbit 
anti-human erythrocyte serum and human anti-A 
serum, although they caused agglutination, failed 
to promote phagocytosis of normal human eryth- 
rocytes. 


Effect of hyaluronidase on the reaction of rabbits 
to intradermal inoculations of vaccinia virus. 
B. A. Briopy AND F. Duran-Reynats.* Dept. 
of Microbiology, Yale Univ. School of Med., 
New Haven, Conn. 

Ten-fold serial dilutions of ‘calf lymph’ vac- 
cinia virus were made in saline, and each dilution 
divided into 2 portions. To one portion was added 
an equal volume of saline, and to the other an 
equal volume of 1% commercial hyaluronidase or 
a 10% extract of rat testes. These 2 sets of virus 
dilutions were then inoculated intradermally in 
non-immunized rabbits, in rabbits passively im- 
munized with hyperimmune anti-vaccinia rabbit 
serum, and in rabbits that lost some or most of 
an actively acquired immunity to vaccinia virus. 
The saline series of virus dilutions were injected 
on the right side, and the hyaluronidase or tes- 
ticular extract series on the left side of the rabbit. 
The data obtained indicate that the lesions in- 
duced by all dilutions of virus in the non-immu- 
nized and the passively immunized rabbits were 
enhanced by hyaluronidase or testicular extract 
when contrasted with the lesions occurring in the 
saline series of dilutions in the same rabbits. On 
the contrary, in the rabbits with a partial active 
immunity, the lesions induced by the virus be- 
yond a certain, critical concentration are not 
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enhanced or frankly suppressed by the spreading 
effect of hyaluronidase. When the reactions of the 
rabbits are expressed in terms of the ratio of the 
diameter of the lesions of the saline series to the 
diameter of the lesions of the hyaluronidase or 
testicular extract series, the ratios are 0.6, 0.6, 
and 1.1 for the non-immunized, the passively im- 
munized, and the partially (active) immune 
groups of rabbits respectively. 


Influence of chemicals on propagation of polio- 
myelitis in tissue culture. GorpoN C. Brown. 
Dept. of Epidemiology and Virus Lab., Univ. of 
Michigan, School of Public Health, Ann Arbor. 
Two methods of culturing virus have been 

used, the flask method with human embryonic 
material as described by Enders, Weller, and 
Robbins, and the roller tube method with monkey 
testicle tissue. Three immunologically identical 
strains of Lansing type poliomyelitis virus, Lan- 
sing, YSK and MEF-1, grew by both methods, 
but marked strain differences were noted. The 
MEF-1 strain, which had been previously adapted 
to suckling mice, produced consistently higher 
titers in the fluids as measured by mouse infec- 
tivity tests and cell injury. Therefore, this strain 
and monkey testicle tissue by the roller tube 
technique was selected as the method of choice 
for testing the majority of the chemicals. A wide 
variety of compounds including amino acid and 
growth factor analogues have been tested. Most 
of these had little or no effect on virus growth. 
Certain antimetabolites, however, suppressed 
markedly the growth of virus in tissue culture. 
Some of these apparently interfered with the syn- 
thesis of virus without affecting the cells, while 
others appeared to act directly on the virus or 
upon the cells rendering them incapable of sup- 
porting virus growth. Even though many of these 
compounds have failed to influence the course of 
poliomyelitic infection in mice, this method of 
testing is useful in acquiring information about 
the growth requirements of this virus. 


Inhibition of bacterial esterase activity by poly- 
myxin B. SipNEy CoHEN, C. V. Purpy anp J. 
B. Kusunick (introduced by M. J. ScHie- 
SINGER). Dept. of Labs., Beth Israel Hosp., and 
Dept. of Medicine, Harvard Univ. Med. School, 
Boston, Mass. 

Commercial preparations of polymyxin B have 
been found to inhibit markedly the esterase ac- 
tivity of several species of mycobacteria when 
suspended in solutions of low salt concentration. 
The esterase activity of M. butyricum, M. phlei, 
and M. tuberculosis (H37Ra and BCG strains) 
has been studied with tributyrin and with the 
synthetic substrates beta naphthyl acetate and 
beta naphthyl laurate. Washed bacteria or solu- 
ble extracts were preincubated with aqueous solu- 
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tions of antibiotics. The suspension of substrate 
in buffer was then added and the degree of hy- 
drolysis measured either colorimetrically (SELIG- 
MAN et al. Am. J. Physiol. 159: 337, 1949) or mano- 
metrically. Esterase activity of whole bacteria 
and of extracts was markedly inhibited by 2 
preparations of polymyxin B of 60 and 75% pu- 
rity. Hydrolysis of naphthyl laurate by M. butyri- 
cum was 90% inhibited by 17.5 ug polymyxin/ml. 
and 50% inhibited by 1.75 wg polymyxin/ml. In 
the presence of 0.07 m NaCl solution, the inhibi- 
tory effect of polymyxin upon esterase activity 
was greatly reduced. Chloramphenicol, strepto- 
mycin and penicillin had little or no effect on 
bacterial esterase activity. An analogous effect of 
electrolytes upon a biochemical reaction of poly- 
myxin B has been reported by Latterade and 
Macheboeuf (Ann. Inst. Pasteur 78: 753, 1950) 
who found that precipitation of acidic substances 
such as ribonucleic acid by polymyxin B was in- 
hibited by electrolytes. 


Tuberculous allergy induced in humans with 
chemical constituents of tubercle bacillus. 
NinE Cuovucrowun. Cornell Univ. Med. College, 
Dept. of Public Health and Preventive Medicine, 
New York City. 

In previous reports we have shown that tuber- 
culin type of hypersensitivity can be induced in 
normal animals by components extracted from 
the tubercle bacillus. Tuberculous allergy was 
established first in normal guinea pigs with a 
paraffin oil extract of dead tubercle bacilli 
(Compt. Rend. Acad. d. Sc. 208: 1757, 1939), then 
with components separated from the extract (Sci- 
ence 98: 327, 1943). Among these components the 
lipopolysaccharide Pmko, ester of mycolic acid, 
was shown to be not only an antigenic component 
with regard to carbohydrate antibodies (Am. 
Rev. Tuberc. 56: 203, 1947) but also the component 
responsible for the establishment of the tubercu- 
lin type of hypersensitivity (Compt. Rend. Acad. 
d. Sc. 226: 1477, 1948; Tuberculologie November, 
1949). The essential role played by this lipopoly- 
saccharide in determining hypersensitivity has 
been recognized recently by Raffel (Experientia 
VI: 413, 1950). When injected together with tu- 
berculoprotein this lipid component allows the 
development of a state of hypersensitivity re- 
vealed by a strong positive reaction to the stand- 
ard tuberculin test. As small an amount as 100 
gamma of each component given, intraperito- 
neally, twice at fortnightly intervals in 1 cc. 
paraffin oil is enough to bring about this response. 
The same result has been obtained with humans 
previously negative to the standard tuberculin 
test. After receiving a single subcutaneous injec- 
tion of 0.2 cc. paraffin oil containing 250 gamma of 
each component, 5 adults and 9 children so im- 
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munized responded 5 weeks later with a positive 
reaction to the same standard tuberculin test. 
One of them, 22 years of age, was still strongly 
positive 27 months after immunization. 


Persistence of C'‘-anthranil-azo-ovalbumin in 
rabbits. CHARLES F. CramptTon,* HERBERT H. 
RELLER* AND FELIx Havurowitz. Dept. of Chem- 
istry, Indiana Univ., Bloomington. 
Anthranil-azo-ovalbumin (AAO) was prepared 

by diazotizing anthranilic acid (0.1 g.) containing 

C'4 in the carboxyl group and coupling it with 

ovalbumin (0.9 g.). Rabbits intravenously in- 

jected with 30 mg/kg. AAO were killed at intervals 
from 5 minutes to 148 days after injection. Their 
organs and subcellular fractions, isolated from 
liver and spleen by differential centrifugation, 
were analyzed for trichloroacetic acid precipitable 
radioactivity. Like iodo-ovalbumin (Federation 
Proc. 10: 560, 1951), AAO is cleared rapidly from 
the blood and deposited in the organs, particu- 
larly the bone marrow. During the first minutes 
following injection AAO is concentrated in the 
microsomes and mitochondria of liver and spleen, 
but later it is concentrated only in the mito- 
chondria. The liver of a rabbit killed 148 days 

after injection contained 0.0045 mg. AAO (=6 X 

103 molecules), the bulk of which was found in 

the mitochondrial fraction. AAO added in vitro 

to homogenates of normal rabbit organs was not 
adsorbed to the granules, but was recovered in 
the soluble supernatant fraction. Intravenously 
injected anthranilic acid was not appreciably 
retained. Our results are in agreement with the 
findings of MacMaster and Kruse (Federation 
Proc. 10: 564, 1951) on the persistence of azopro- 
teins in mice. The fact that a significant number 
of antigen molecules is stored indefinitely in the 
cytoplasmic granules is consistent with the view 
that the presence of antigen molecules is a pre- 
requisite for the formation of antibody. (Sup- 

ported by the Office of Naval Research, the U. S. 

Atomic Energy Commission, and the U. 8S. Public 

Health Service.) 


Estimates of particle number, lethal effect and 
chemical properties of virus of meningopneu- 
monitis. T. TimotHy Crocker (introduced by 
Karu F. Meyer). Div. of Medicine and Hooper 
Fndn. for Med. Research, Univ. of California 
School of Medicine, San Francisco. 

In the course of concentration and purification 
of elementary bodies of the virus of meningopneu- 
monitis from allantoic fluid, estimates have been 
made of numbers of elementary bodies, LDs5o for 
chick embryos and of nitrogen, phosphorus and 
nucleic acid composition of virus suspensions. In 
order to meet the rigorous requirement of free- 
dom from salt contamination in suspensions to 
be counted in the electron microscope, unphysi- 








olc 
jec 


ele 
the 
it | 
bor 


pel 


tior 
was 
pret 
infe 
fect 
tior 
app 
pea 
of ¢ 
whi 
infe 
Sim 
inflt 
terr 
tion 


deg: 
stra 
mou 
dilu 


Pre 











March 19652 


ologic suspending media have been used which 
jeopardize infectivity and, to an uncertain extent, 
may interfere with chemical integrity of the 
elementary bodies. Within the limits imposed by 
the requirements of electron microscopic counts 
it has been possible to derive minimum elementary 
body : chick embryo LD59 ratios between 360 and 
1000. During repeated centrifugation and resus- 
pension of virus particles in distilled water or 
ammonium acetate-albumin solutions this rat o 
reaches 10° with little apparent morphologic 
change in elementary bodies. N trogen ana yses 
correlated with counts have indicated that, in 
repeated washes in distilled water, limiting values 
of 2.1 to 4.6 X 10715 gN/particle cannot be reduced 
without proportionate particle loss. Microspectro- 
photometric measurement of UV absorpt on, and 
pentose and desoxpentose color reactions following 
cold, then hot, perchloric acid extraction of ele- 
mentary body suspensions, yielded values of 1.2- 
2.5 X 10-'5g DNA/particle without demonstrable 
RNA. Phosphorus content of such fractions has 
varied from 20.0-69.4% DNA, probably indicating 
insufficient P fractionation by the perchloric acid 
method as applied. From values for DNA, and 
for nitrogen X 10, the average particle mass was 
estimated at 2.5-5 X 10~-'4g with 5-10% DNA. 


Adaptation of influenza virus to mouse lungs. 
Frep M. Davenport. Dept. of Epidemiology 
and Virus Lab., Univ. of Michigan School of 
Public Health, Ann Arbor. 

Lines of a strain of Type B influenza virus have 
been established in mice by serial passage at 3 
day intervals of unadapted virus in various dilu- 
tions. At appropriate passages, a comparison 
was made between these lines with respect to the 
presence of viral hemagglutinin, the yield of virus 
infectious for eggs, and the presence in the in- 
fected lungs of an inhibitor of viral hemagglutina- 
tion. It was found that in the infected lungs the 
appearance of lesions correlated with the ap- 
pearance of hemagglutinin and the disappearance 
of a substance which inhibits hemagglutination, 
while the concentration of virus as measured by 
infectivity for eggs was not regularly increased. 
Similar studies employing an A prime strain of 
influenza virus showed variations from this pat- 
tern. In addition it was shown that hemagglutina- 
tion by the adapted lines of virus was inhibited 
by inhibitor in normal mouse lung to a lesser 
degree than was the unadapted line of the same 
strain. The rate at which virus became adapted to 
mouse lung was not markedly influenced by the 
dilution of virus used for passage. 


Presence of Forssman antigen in inbred mice. 
IsRAEL DAVIDSOHN AND Kurt Stern.* Dept. 
of Pathology, Chicago Med. School, and Mount 
Sinai Med. Research Fndn., Chicago, Ill. 
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The predominant part played by the mouse in 
cancer research makes it desirable to further in- 
vestigate the controversial issue whether or not 
mouse tissues contain the Forssman antigen. 
Earlier affirmative statements in the literature 
were contradicted more recently. We reported 
previously the presence of natural antisheep ag- 
glutinins not of the Forssman type in 13 inbred 
mouse strains, with considerable variation of 
incidence and titer of antibodies depending on the 
strain. The question had to be investigated 
whether the differences in the occurrence of 
antibody may be paralleled by differences in the 
presence of Forssman antigen in the tissues. Im- 
munization of rabbits with mouse tissues and ab- 
sorption experiments with the immune serums 
demonstrated the presence of Forssman antigen 
in normal and neoplastic mouse tissues regardless 
of the strain of origin. In the present work the 
antigenic composition of celluiar fractions of 
mouse and guinea pig tissues was studied. In 
particular, findings were compared between strain 
C57 Black mice with high titers of natural anti- 
sheep agglutinins and C3H mice without these 
antibodies. Microsome and mitochondrial frac- 
tions were found to have the highest concentra- 
tion of Forssman antigen, again independent of 
strain derivation. The evidence so far collected 
speaks in favor of placing the mouse into the 
‘guinea pig group’ of the Forssman system. (Sup- 
ported, in part, by a research grant from the 
National Cancer Institute, National Institute 
of Health, U.S. Public Health Service.) 


Antagonism between two successive aromatic 
precursors, shikimic acid and 5-dehydroshi- 
kimic acid. BerNaRD D. Davis. U. S. Public 
Health Service Tuberculosis Research Lab., Cor- 
nell Univ. Med. College, New York City. 

It has been shown hat in Escherichia coli 
5-dehydroshikimic acid (DHS) and shikimic acid 
(SA) function as successive intermediates in the 
synthesis of tyrosine, phenylalanine, tryptophan, 
p-aminobenzoic acid, and p-hydroxybenzoic acid 
(POB). Mutants blocked before DHS require these 
5 compounds, and can substitute DHS or SA for 
this requirement. Mutants blocked between DHS 
and SA, however, can respond to SA as a sub- 
stitute for only the last 3 of these 5 metabolites. 
This limitation is due to the heavy accumulation 
by these strains of DHS, which competitively 
interferes with SA utilization. This competition 
was demonstrated in a double mutant in which 
the presence of blocks both before and after DHS 
allowed this compound to be tested as though it 
were an artificial inhibitor. In the course of these 
studies, striking preferential synthesis of the 
products of the common precursors could be 
shown: increasing DHS/SA ratios, from 0.2-30, 
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were required to interfere successively with syn- 
thesis of the above 5 aromatic metabolites, from 
tyrosine to POB. Evidence exists for similar 
antagonisms involving other intermediates in this 
sequence. Since in general successive metabolic 
intermediates have a close structural resemblance, 
competitive inhibition within a single biosynthetic 
chain may be quite widespread. 


Determination of vitamin B,;. by means of its 
combination with L. leichmannii resting cells. 
Rosert L. Davis* anp Bacon F. Cuow. Dept. 
of Biochemistry, Johns Hopkins Univ. School of 
Hygiene and Public Health, Baltimore, Md. 

Both the growing and ‘resting’ cell of L. leich- 
mannii (ATCC 4947) can incorporate vitamin Bi» 
from the environment; the latter, in greater mag- 
nitude. These findings enabled us to develop some 
techniques useful in the rapid concentration and 
estimation of both radioactive and non-radio- 
active vitamin B,. present in a variety of biolog- 
ical fluids. This was accomplished by the addi- 
tion of a suspension of ‘resting’ cells of L. 
leichmannii to given volumes of the test fluid. 
After standing at room temperature for approxi- 
mately 30 minutes the microorganisms, which by 
then would have taken up quantitatively the 
vitamin Bj2, were centrifuged and washed with 
isotonic saline solution. With samples containing 
radioactive vitamin Bi:, the washed organisms 
were transferred to a planchet and the radio- 
activity measured. To estimate the non-radio- 
active vitamin Bi, 2 quantitative procedures 
were developed. 1) The microbiological assay, 
in which the washed cells were suspended in 
normal saline solution and heated at 60° C. for 
1 hour, and the resulting suspension was assayed 
microbiologically for vitamin B,2; 2) an isotope- 
dilution method, in which use was made of a 
standard curve relating the uptake of radioac- 
tivity and the total quantity of vitamin By con- 
sisting of a constant amount of radioactive and 
increasing amounts of non-radioactive vitamin 
Bi. The uptake of vitamin By by L. leichmannii 
was effective over a wide range of pH’s but was 
diminished at salt concentration above isotonicity. 
The advantages of our procedure lie in its rapid- 
ity, ease and comparative lack of inhibitors. 


Effect of specific therapy on serologic and im- 
munologic response in scrub typhus. Frep H. 
Drercks* AND JosEPH E. SMADEL. Army Med. 
Service Grad. School, Washington, D.C. 

OX-K agglutinins appeared early the second 
week of fever in 19 untreated cases of scrub typhus 
and reached a maximum mean titer of 1280 at the 
end of the third week; since the diagnosis here 
depended on positive Weil-Felix tests, all pa- 
tients responded. Approximately 85% of the 13 
patients with naturally acquired disease treated 
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with PABA and of the 49 given specific antibiotics 
developed OX-K responses similar to the un- 
treated patients with an average maximum titer 
of 640. None of the treated or untreated natural 
cases relapsed. Sixty-one volunteers infected by 
exposure in hyperendemic areas were given 24- 
hour courses of specific antibiotics during the 
first week of fever. Three-fourths of the 27 treated 
during the fourth to eighth day developed agglu- 
tinins at the usual time, average titer 640, while 
only 3 of the 34 treated in the first 3 days did so. 
Agglutinins did not appear in the last group until 
the 13th day but reached 640 by the 21st day. Re- 
lapses occurred in 3 and 3, respectively, of the 
volunteers in the 2 groups. Specific therapy as 
usually employed in scrub typhus has little ef- 
fect on the OX-K response. When given early, 
however, it may reduce and delay the appearance 
of agglutinins. It does not affect development of 
immunity which normally overcomes infection 
late in the second week. But if the therapeutic 
effect is lost before this time, relapses frequently 
occur. 


Half-life of homologous gamma globulin (anti- 
body) molecules in man, dog, rabbit, guinea 
pig and mouse. Frank J. Drxon, Davip Tat- 
MAGE* AND Pau H. Maurer.* Dept. of Pathol- 
ogy, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, Pa. 

The life of antibody molecules is a vital con- 
sideration in the study of the dynamics of im- 
munity. In a species such as the rabbit where 
high serum antibody concentrations develop, this 
life has been measured by quantitative immuno- 
chemical determinations of passively adminis- 
tered homologous antibody. However, in other 
species such as man, dog, guinea pig and mouse,. 
where lower antibody concentrations are the rule, 
this type of determination is extremely difficult. 
For such species it seems desirable to use I'*! 
labelled homologous gamma globulin to measure 
the life of antibody molecules. I'*! gamma globulin 
half-lives are in agreement with the published, 
immunologically determined half-lives of pas- 
sively transferred homologous antibody. In the 
rabbit both methods yield half-life values of 4-5 
days. In adult humans the half-life of I'*! homolo- 
gous gamma globulin (Lederle and Cutter) is 
12-14 days. However, in infants preliminary ob- 
servations show a longer half-life, indicating a 
difference in catabolism of gamma globulin be- 
tween infants and adults. In dogs I'*! canine 
gamma globulin (Armour) has a half-life of 7.6 
days, which agrees well with the value obtained 
by others using C" labelled amino acids as tracers. 


Values will be given for guinea pigs and mice. The 


life of homologous gamma globulin (antibody) 
molecules appears to be related to metabolic 
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characteristics of both the species and the age 
of the subject involved. (This study was sup- 
ported by Atomic Energy Commission contract 
No. AT (30-1)-1205). 


Evidence for propagation of virus of serum hepa- 
titis in chick embryo. Mites E. Drake,* WER- 
NER HENLE, GERTRUDE HENLE* AND JOSEPH 
Strokes, Jr. Children’s Hosp. of Phaladelphia, 
and Univ. of Pennsylvania, Philadelphia. 
Evidence has been obtained which indicates 

that the virus of serum hepatitis (SH) can be 

carried through 15 passages in the amniotic cavity 
of the chick embryo. 1) Intramuscular injection 
of amniotic fluid of the 9th and 15th passage into 
volunteers induced hepatitis without jaundice in 

4 out of 6 and 2 out of 5 individuals, respectively, 

after incubation periods in excess of 60 days. 2) 

Serum taken from 1 of the patients in the first 

group during the acute stage of illness, when 

given to additional 4 volunteers, resulted in 3 

cases of jaundice, and one of hepatitis without 

jaundice. Challenge of the volunteers of the Ist 

group with natural virus (icterogenic serum) 8 

months after the primary injection led to a second 

attack of hepatitis in 2 of the individuals. One of 
these was the donor of the serum referred to 
under 2. Among the 5 controls 2 cases of jaundice 
and one of non-icteric hepatitis were recorded. 

Possible reasons for the absence of solid immunity 

after the first exposure will be discussed. 


Correlation between protein combining capacity 
and ability of haptens to provoke delayed aller- 
gic skin responses. HERMAN N. EIsEen, SIp- 
NEY BELMAN* AND LEO Orris.* Inst. of In- 
dustrial Medicine, New York Univ. Post-Grad. 
Med. School, New York City. 

A group of 8 2,4 dinitrophenyl compounds 
(D .. .) differing from each other in the substitu- 
ent on the 1 carbon were studied in regard to 
ability to produce, on skin application, delayed 
allergic skin responses in guinea pigs and men 
who had been previously sensitized by 2,4 dinitro- 
fluorobenzene (DF). Four of the compounds elic- 
ited skin lesions (elicitors), and 4 did not (non- 
elicitors). Jn vitro, elicitors readily combined 
irreversibly with protein (beef gamma globulin), 
particularly with lysine e-NH:; however, the 
non-elicitors did not so combine. Evidence for 
in vivo combination with skin protein was ob- 
tained by spraying skin of guinea pigs with each 
compound, removing the skin and subjecting 
it after acid hydrolysis to chromatographic analy- 
sis by Sanger’s technique. N5-D-lysine was demon- 
strated in hydrolyzates from animals treated with 
elicitors. Appropriate controls indicated that this 
derivative had been formed in vivo. After treat- 
ment with non-elicitors, no D-amino acids were 
recovered from hydrolyzates. Of the 4 elicitors, 
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1 (DSO,;) produced lesions in man but not in 
guinea pigs. The anomalous behavior of DSO;, on 
account of its highly ionic character, may be at- 
tributable to feeble penetration of guinea pig 
skin. It is concluded that combination with skin 
(epidermal) protein through the formation of 
strong (covalent) bonds is a necessary condition 
for the production of delayed allergic skin lesions 
by haptens. 


Alteration in pathogenicity for monkeys of Brun- 
hilde strain of poliomyelitis virus following 
cultivation in human tissues. J. F. ENpgrs, 
T. H. WELLER* anv F. C. Rossins.* Research 
Div. of Infectious Diseases, Children’s Med. 
Center, Boston, Mass. 

The propagation of poliomyelitis viruses in 
cultures of human tissues has made available a 
means of assay of viral infectivity that is inde- 
pendent of measurements carried out in living 
animals (Proc. Soc. Exper. Biol. & Med. 75: 370, 
1950). Comparative titrations were done in roller 
tube cultures and in rhesus monkeys of the in- 
fectivity of the Brunhilde strain of virus main- 
tained for various periods in suspended cell 
cultures of human embryonic skin-muscle. Virus 
of the second tissue culture passage caused paraly- 
sis in the monkey when diluted 10 and a cyto- 
pathogenic effect in roller cultures when diluted 
10-52 (corrected to a volume of 1 ml., i.e. the 
size of inoculum used in the monkeys). Ténth 
passage virus caused paralysis in a dilution of 
10~ but still titrated 10-5? (correction as above) 
in tissue culture. In an attempt further to reduce 
the virulence of this material, 2 additional pas- 
sages were made in roller cultures using as inocula- 
minimal tissue-culture-infecting doses of virus. 
This procedure was adopted on the assumption 
that virus particles of low virulence for the ani- 
mal might be segregated from those of higher 
virulence possibly present in smaller numbers. 
Undiluted fluid from the first roller culture pass- 
age induced paralysis in 1 of 6 monkeys. Its tissue 
culture titer was 10-52 (see above). Undiluted 
fluid of the second roller culture passage paralyzed 
2 of 9 monkeys; its tissue culture titer was 10-58 
(see above). Allowing for the difference in the 
volume of the inocula used in the 2 methods, it 
can be calculated that these monkeys received 
approximately 100,000 to 1,000,000 tissue-culture- 
infecting doses. These data indicate that the 
pathogenicity of a non-murine strain of polio- 
myelitis virus may be altered upon cultivation 
in vitro. 


Persistence of antigen in mouse. JoHN O. ERIcK- 
son, Dorotuy M. ARMEN* AND Raymonp L. 
Lissy. Radioisotope Lab., Wadsworth General 
Hosp., Veterans Administration Center, and 
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Dept. of Radiology, School of Med., Univ. of 

Calif., LosAngeles. 

Tobacco mosaic virus (TMV), a high molecular 
weight nucleoprotein obtained from diseased to- 
bacco plants, can be readily labeled with P® and 
is highly antigenic in experimental animals. Its 
large size and characteristic rod-like shape per- 
mit its identification with the electron micro- 
scope. These facts suggest the use of this protein 
for immunological studies concerning the per- 
sistence of antigen. White mice were injected 
intravenously with either labeled or ordinary 
TMV and sacrificed in groups of 5-10 at appro- 
priate time intervals. The pooled livers were 
homogenized and extracted with 0.1 m phosphate 
buffer at pH 7.6. Two types of experiments were 
carried out on these extracts to determine how 
long after injection TMV could be detected. 1) 
This was tested by means of the specific precipitin 
reaction with added carrier TMV and rabbit 
anti-serum. It was found that labeled TMV could 
be detected in the extracts as long as 8 days after 
injection. 2) Examination of concentrated ex- 
tracts (uranium shadowed) from animals receiving 
non-labeled TMV in the electron microscope re- 
vealed the presence of particles strikingly similar 
to TMV in size and shape even after 14 days. It 
would appear from these studies that this antigen 
is not rapidly destroyed in the mouse. 


A quantitative study of serological cross reactions 
of certain Shigella flexneri types. SAMUEL B. 
ForMAL* AND Epaar E. Baker. Dept. of Mi- 
crobiology, Boston Univ. School of Medicine, 
Boston, Mass. 

Homologous and heterologous antibodies in 
absorbed and unabsorbed sera prepared against 
Shigella flexneri Types IA, IB and III were deter- 
mined by the quantitative agglutinin technic of 
Heidelberger and Kabat. Only the data obtained 
with Sh. flerneri Type IB antiserum will be pre- 
sented at this time. An unabsorbed rabbit serum 
prepared with Type IB and tested with Types 
IA, IB and IIT contained 0.080, 0.199 and 0.072 
mg. antibody N/ml. of serum respectively. Quan- 
titative data will be presented to show that the 
Type IA cells will not remove all of the I anti- 
body in a Type IB serum. Further, antibody di- 
rected against the 6-group antigen common to 
Types IB and III reacted almost quantitatively 
with both Type IB and III cells. The significance 
of these data will be discussed in terms of the 
antigenic structure of these microorganisms. 


Infection of man with avirulent rickettsiae of 
epidemic typhus (Strain E). Joun P. Fox, 
MartTHa EVERRITT AND Pravin N. BHATT 
(introduced by Joun Y. Suaa). Epidemiology 
Section, Dept. of Tropical Medicine and Public 
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Health, Tulane Univ. School of Medicine, New 

Orleans, La. 

This report described efforts to confirm and ex- 
tend observations, first made in Spain, as to the 
course and outcome of human infections with an 
‘avirulent’ strain of R. prowazeki (Strain E). A 
total of 32 human volunteers were infected with 
graded doses of viable Strain E rickettsiae, from 
10-10? egg-infective doses (EID), given by vari- 
ous routes (intramuscular, subcutaneous and in- 
tradermal). Clinical reactions of brief duration, 
which consisted chiefly of fever, headache and 
reaction at the site of inoculation, occurred within 
from 18-48 hours post-inoculation among most of 
those receiving the larger inocula (105 or 10° EID). 
Occasional second febrile episodes of uncertain 
significance occurred at from 10-14 days. Sero- 
logic and agent-isolation studies suggest that 
human infection did not occur when doses of 10* 
EID or less were inoculated. Rickettsemia was 
frequently but irregularly detected between 3 
and 21 days post-inoculation. Complement-fixing 
antibodies against commercial epidemic typhus 
antigen appeared only in low titer and most 


regularly in persons inoculated with 105 or 10° 


EID by the intradermal and subcutaneous routes. 
Antibodies against a Strain E antigen were ap- 
parent in consistently higher titer and in the 
sera of nearly all persons receiving doses of 104 
EID or more. That Strain E differs antigenically 
from unmodified R. prowazeki is a possibility 
which remains to be investigated. 


Effect of vaccination and sulfonamide therapy on. 
experimental toxoplasmosis. J. K. FRENKEL 
(introduced by Doveias H. Sprunt). Rocky 
Mountain Lab., Hamilton, Mont. 

Mice were vaccinated subcutaneously with toxo- 
plasma of lesser pathogenicity, and groups were 
superinfected daily with a highly pathogenic 
strain. Intracerebral or intraperitoneal challenge 
with about 5,000 LD 6-8 days after vaccination 
resulted in delayed death, and 10 days after vac- 
cination in survival. Mice challenged subcutane- 
ously 1 day after vaccination lived longer than the 
unvaccinated controls, and survived when chal- 
lenged after the 5th day. In mice vaccinated only 
(and not superinfected), dye test antibodies ap- 
peared on the 7th day and reached a maximal 
titer of about 1:1000 on the 12th day, at which 
time complement-fixing antibodies made their 
appearance. When infected with a pathogenic 
strain and treated prophylactically with Na- 
sulfadiazine-merazine mixtures in the drinking 
water, ranging from an EDo (no drug) to an EDj00 
(100% effective dose—15 mg.%), mice showed a 
gradual increase in survival time concomitant 
with the increase in survival rate. Using an 
EDio0, prophylactically, intraperitoneally or sub- 
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cutaneously infected mice survived if treated for 
the first 2-6 days after infection. There was no 
gradual increase in the survival period such as 
was observed after vaccination and challenge, or 
after chemotherapy with less than an ED,o0. 
Similar dye test titers ranging from 1:256-1:2048 
were present in the mice dying and those surviving 
with treatment. Mice infected with certain strains 
of toxoplasma died days to weeks after cessation 
of chemotherapy of a month’s duration. Inocula 
gave lower titers in mice receiving sulfonamides 
than in untreated mice. 


Folin-Wu preparation of blood group specific 
substance A. Eart B. GerueIM, GeorcE R. 
Loagwoop* anp Horace M. Fuioyp.* Div. of 
Research, Univ. of Detroit School of Dentistry, 
Detroit, Mich. 

A comparative study was made of the blood 
group specific substance A products prepared by 
the Folin-Wu technic previously described (Proc. 
Soc. Exper. Biol. & Med. 72: 394-395, 1949), using 
Difco neopeptone and 1:3000 pepsin prepared from 
hog stomach. The titer was determined by the 
inhibition of isoagglutination. A serial dilution 
was made of the material dissolved in physiologic 
saline, starting with 0.1%. The titers are reported 
in the usual manner. Eight isoagglutinin units 
were used in all tubes. Neopeptone gave a product 
free of sulfate and tungstate that habitually had 
a titer of 512. Pepsin on the other hand yielded a 
product with a titer as high as 16,384, but diffi- 
culty was encountered in dialysing away the 
tungstate. It was found that no amount of dialysis 
would remove the tungstate unless the pH was 
first adjusted well on the alkaline side (pH 10 was 
usually used). Nitrogen (micro-kjeldahl) and car- 
bohydrate (orcinol method) determinations were 
made on the products prepared from both sources. 
The range of values follow: 


SUBSTRATE N% CHO % 
Neopeptone..... 4.83 + 0.40 11.58 + 1.26 
eee 9.85 + 0.59 14.85 + 6.05 


Leptospiral etiology of Fort Bragg fever. W. S. 
GocHENOoUR, JR., J. E. SMAvEL, E. B. Jackson, 
L. B. Evans* anp R. H. Yager. Army Med. 
Service Grad. School, Washington, D.C. 
Tatlock (J. Clin. Investigation 26: 287, 1947) re- 

covered an agent transmissible in embryonated 

eggs and laboratory animals from a patient with 

Fort Bragg Fever in 1944. Using 104th passage 

material, he reproduced Fort Bragg Fever in 

volunteers in 1946. The agent has since been main- 
tained here and at Yale University by serial trans- 
fer in eggs and hamsters. The possibility that the 
agent might be a leptospira was examined several 
times, but negative results were obtained with 
the methods then employed. Agglutination-lysis 
tests on paired sera from the 1946 volunteers 
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using a wide variety of leptospirae showed that 
these persons developed high antibody titers 
against L. autumnalis. With this lead, cultural 
techniques yielded a leptospira from material 
of the 259th passage of the Fort Bragg agent. 
Tatlock’s original patients, whose sera were on 
file, demonstrated a rise in antibody titer against 
this leptospira, as did 11 of 22 other patients 
with clinical Fort Bragg Fever during 1943 and 
1944. Chimpanzees experimentally infected in New 
Haven with the Fort Bragg agent (Proc. Soc. 
Exper. Biol. & Med. 67: 263, 1948) likewise de- 
veloped such an antibody response. The evidence 
clearly indicates that the agent which has been 
maintained under the name ‘virus of Fort Bragg 
Fever’ is a leptospira. Definitive identification 
of this leptospira, previously unreported in the 
United States, is in progress. 


Complement-fixing antibodies to Type 2 polio- 
myelitis virus in a normal population. NatTHaN 
GOLDBLUM* AND JosEPH L. MELNICK. Section of 
Preventive Medicine, Yale Univ., New Haven, 
Conn. 

Following the adaptation of the MEF1 strain of 
poliomyelitis virus to infant mice, Casals and 
Olitsky were able to prepare an antigen for the 
detection of complement-fixing (c-f) antibodies 
to Type 2 poliomyelitis virus. Using this antigen, 
we have followed the rise and fall of c-f antibodies 
in a population apparently heavily exposed to 
poliomyelitis virus. Sera collected from normal 
persons in the vicinity of Cairo, Egypt, in 1950, 
had been previously studied in this laboratory 
for neutralizing antibodies to the 3 types of 
poliomyelitis virus. Neutralizing antibodies were 
acquired relatively early in life and this was 
particularly true for Type 2 (Lansing) which 
were present in more than 90% of the sampled 
population over 3 years of age. For Type 2 virus, 
the age distribution of c-f antibodies did not. 
parallel that of neutralizing antibodies. Both 
antibodies rose together during the first year of 
life, but the incidence of c-f antibodies was never 
over 50%:in any age group. Beyond the age of 
5-9 years, the incidence of c-f antibodies dropped 
very close to the zero level, in contrast to the 
neutralizing antibodies which were maintained 
in the adult population. These data suggest that 
the lifespan of c-f antibodies to poliomyelitis 
virus is of shorter duration than that of neutraliz- 
ing antibodies. C-f antibodies appear to be an 
expression of relatively recent infection with 
poliomyelitis virus, in contrast to neutralizing 
antibodies which indicate either recent infection 
or one long past. 


A bacterial enzyme which inactivates thrombo- 
plastic suspensions. S. Gottus, D. FeLpMan, 
F. E. Kapuan, D. C. ScHecuter ANp D. R. 
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MERANZE (introduced by L. H. Turr). Re- 

search Dept., Mt. Sinai Hosp., Philadelphia, Pa. 

It was previously reported from this laboratory 
that a bacterial contaminant caused a sudden 
potency loss of tissue thromboplastic suspensions. 
Further work has shown the causitive organism, 
previously identified as Bacillus subtilus, to be 
a xylose positive strain of Bacillus cereus. A cell- 
free enzyme preparation has been obtained by 
growing the organism on a medium of brain heart 
infusion. A simple medium containing only salts 
and sugar supported growth; however, no enzyme 
was elaborated. The enzyme is apparently adap- 
tive in nature. It appears to be relatively heat- 
stable. Crude preparations remained active after 
1 hour at 75° C. and frequently after 5 minutes at 
100° C. Crude enzyme preparations have been 
highly active against all forms of tissue thrombo- 
plastin thus far investigated, including rabbit 
brain, rabbit lung, beef lung, beef brain, human 
placenta and several commercial preparations. 
Preliminary experiments aimed at determining 
the mode of action of this enzyme, named ‘throm- 
boplastinase’ for identification purposes, have 
indicated no protease, lecithinase, lipase, phos- 
phomonoesterase, RNAase and DN Aase activity. 
An apparently quantitative split of phosphate 
relative to inactivation of thromboplastin has 
been found for one thromboplastin substrate, 
human placenta. Copper and tin inhibited enzyme 
activity. 


Toxins of Pasteurella pestis. K. Goopner, P. 
BARTELL AND L. PANNELL. Jefferson Med. Col- 
lege, Philadelphia, Pa. 

Toxic derivatives of P. pestis have been de- 
scribed by many investigators. The technical 
procedures used have differed widely. Repetition 
with these procedures has given some evidence 
that in most instances the end-products have 
represented mixtures of toxic principles in propor- 
tions as determined by the conditions employed. 
A highly toxic material has been derived from 
this organism by treating suspensions with a 
solution of sodium desoxycholate. It would appear 
that the potency of this last preparation can be 
increased by the presence of molecular oxygen. 


Synergistic effect of Roentgen radiation and corti- 
sone upon pathogenicity of Coxsackie virus. 
Asa B. GraHaM,* ALvaR A. WERDER,* JEROME 
T. SyvERTON AND Jack FRIEDMAN. Depts. of 
Bacteriology and Immunology and of Radiology, 
Univ. of Minnesota, and Mt. Sinai Hosp., Min- 
neapolis. 

It has been learned in this laboratory that 
Roentgen radiation and cortisone enhance re- 
markably the pathogenicity of infectious agents. 
The present report deals with the effects 1) of 
Roentgen radiation, 2) of cortisone acetate (Cor- 
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tone, Merck) and 3) of these 2 agents in combina- 
tion upon the pathogenicity of Coxsackie virus 
for adult Swiss albino mice. The Minnesota-1 
strain, type 4, group A, Coxsachie virus was em- 
ployed. This strain regularly paralyzes and kills 
suckling mice but it is avirulent for adult mice. 
Graded single doses of cortisone, 0.1-9.0 mg., and 
whole body Roentgen irradiation from 50-500 r, 
when given within 24 hours before the injection 
of virus, were found for adult mice to result 
in an enhancement of pathogenicity as shown by 
weight loss, histologic changes, and death. The 
radiation factors were 60 cm. target-skin distance; 
250 kv.; 15 ma.; filter 0.5 mm. copper, 1 mm. alu- 
minum; HVL 1.35 mm. Cu; size of field 14.0 cm. 
in diameter. The output is, as determined by a 
Victoreen r-meter, 41.5 r/min. in air. The findings 
for a single experiment will serve to illustrate the 
effects. Adult mice which had been prepared /) 
by a whole body irradiation, 150 r, survived 
(11/11) injection of virus; 2) by cortisone, 2.0 
mg., 6 of 18 died; 3) x-ray (150 r), and cortisone 
(2 mg.) in combination died (11/11) of virus in- 
fection. The results that were obtained for the 
1156 adult Swiss albino mice employed as test 
recipient hosts in this study are presented sum- 
marily. 


Transfer of lymph node cells from rabbits in- 
jected with antigens. T. N. Harris, SUSANNA 
Harris* anp Miriam B. Farper.* Children’s 
Hosp. of Philadelphia, and Univ. of Pennsyl- 
vania, Philadelphia. 

Following the demonstration by Chase of the 
transfer of sensitivity to picryl chloride by means 
of cells teased from lymph nodes and spleens 
(CuaseE, M. W. Federation Proc. 10: 404, 1951), it 
was observed that after the injection of dysentery 
bacilli into the feet of rabbits cells could be teased 
from the popliteal lymph nodes of these donor 
rabbits which, on injection into fresh rabbits, 
gave rise to the appearance of agglutinins in the 
serum of the recipient animals. (Harris, S. AND 
T. N. Harris. Federation Proc. 10: 409, 1951). 
In further studies the interval of time has been 
varied between the injection of antigen into the 
donor and removal of its lymph node cells. It 
has been found that if this interval is 3 or 4 days, 
antibodies appear in the recipient on the first 
day following the transfer of lymph node cells. 
If the interval is reduced to 2 days, antibody 
appears in the recipient on the second day after 
transfer, but the titers then follow the pattern 
typical of these experiments. If only 1 day is 
allowed between injection and cell-collection in 
the donor, the recipient’s serum shows antibody 
beginning the third day after transfer. The rela- 
tive roles in this effect associated with a function 
of viable cells and active immunization, respec- 
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tively, were studied by x-irradiation of the re- 
cipient rabbits and/or the transferred cells. In 
other studies the influence of such agents as 
cortisone and enzyme poisons on the transfer 
effect were investigated. 


Serological differences among native and clinical 
dextrans. Epwarp J. HEHRE* AND James M. 
NEILL. Dept. of Bacteriology and Immunology, 
Cornell Univ. Med. College, New York City. 

All the native and clinical dextrans that we have 
tested possess serological reactivity, and can be 
separated into 2 broad groups on the basis of their 
cross-reactions with standardized antipneumo- 
coccus rabbit serums. Group A: precipitate with 
type 12 as well as with types 2 and 20 antiserums. 
Group B: precipitate only weakly or not at all 
with type 12, but precipitate well with types 2 
and 20 antiserums. Marked differences have been 
found among the dextrans of each of these groups, 
in respect to capacity to fix complement with 
typhoid rabbit antiserums. In addition, there are 
prominent quantitative serological differences be- 
tween native and clinical dextrans, which are 
related to molecular size. However, the qualita- 
tive serological features (demonstrable with pneu- 
mococcus and with typhoid antiserums) that 
serve to distinguish one native dextran from an- 
other are not lost during the partial hydrolysis 
involved in the manufacture of the clinical prod- 
ucts. Among the clinical dextrans used as plasma 
volume extenders, the products from one manu- 
facturer had the properties described for Group A; 
the products from 2 other manufacturers had the 
properties of Group B, but differed greatly from 
each other in capacity to fix complement with 
typhoid rabbit antiserums. The same features 
that differentiated these partially hydrolyzed 
products were also possessed by the native dex- 
trans from the 3 manufacturers. Studies toward 
correlating the serological differences among dex- 
trans with differences in their chemical structure 
are being made in cooperation with the Northern 
Regional Research Laboratory of the Department 
of Agriculture. (Supported by grant, National 
Heart Institute, U. S. Public Health Service.) 


Antigenic analysis of influenza viruses by im- 
mune serum neutralization in ovo. MAuRICE 
R. HiLLEMAN AND FRANK L. HorsFa.u, JR. 
Hosp. of Rockefeller Inst. for Med. Research, 
New York City. 

The antigenic relationships of 15 selected 
strains of influenza A virus were studied by im- 
mune serum neutralization in ovo using chicken 
antisera. The results were correlated with those 
obtained earlier on the same strains by the hem- 
agglutination-inhibition technique. Five strains 
of so-called A prime virus, recovered in successive 
years from 1947-1951, showed a progressive change 
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in antigenic composition similar to that demon- 
strated by the hemagglutination-inhibition pro- 
cedure. Eight strains of virus, recovered in widely 
different parts of the world during 1950-51 and 
shown to be markedly homogeneous on analysis 
by hemagglutination-inhibition, were somewhat 
less homogeneous on serum neutralization in ovo. 
In general, the results of the neutralization ex- 
periments corresponded closely with and provided 
support for the results of antigenic analysis by 
hemagglutination-inhibition. However, the neu- 
tralization technique almost always showed some- 
what more marked antigenic differences than did 
the hemagglutination-inhibition procedure. An 
analysis of the degree of correlation between and 
the relative merits of the im vitro and in vivo 
procedures will be presented. 


Poliomyelitis virus in the blood of orally infected 
monkeys and chimpanzees. Dororny M. Horst- 
MANN. Section of Preventive Medicine, Yale Univ., 
New Haven, Conn. 

Viremia is considered to be of rare occurrence 
in human poliomyelitis, since virus has been 
isolated from the blood of a patient only once, in 
spite of many trials. One explanation for the 
negative results is that perhaps viremia usually 
occurs in the incubation period and by the time 
clinical symptoms appear, it is too late to demon- 
strate it. This possibilty prompted the present 
series of experiments, in which cynomolgous mon- 
keys and chimpanzees were fed 5 ml. 20% sus- 
pension of the Y-SK strain of poliomyelitis virus 
and, beginning 24 hours later, were bled daily for 
5-7 days. The bloods from the chimpanzees and 
from the monkeys which subsequently developed 
paralysis were then tested individually by intra- 
cerebral inoculation into rhesus monkeys. Two of 
5 cynomolgous monkeys proved to have virus in 
the blood 4 and 5 days after feeding, which was 
6 and 7 days before the onset of paralysis. As 
is usual following oral infection, the chimpanzees 
remained well, but 2 of 4 were shown to have 
viremia on the 4th and 5th days after feeding. In 
view of these findings, the possibility exists that 
transient viremia occurs during the incubation 
period in the natural disease. 


Duration of immunity in chimpanzees vaccinated 
with formalin inactivated poliomyelitis virus. 
Howarp A. Howe. Johns Hopkins Univ., Balti- 
more, Md. 

During a study of immunity to poliomyelitis 
in chimpanzees it has been possible to make some 
observations on the duration of immunity in 
animals vaccinated and subsequently challenged 
by oral inoculation of homologous virus. The 
group consisted of 9 animals (F 605-613) which 
were immunized over a period of 3 months with 
a 10% suspension of rhesus monkey cord contain- 
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ing formalin inactivated Brunhilde virus. The 
preparation was judged to be incapable of initiat- 
ing infection because of its failure to produce 
paralysis or lesions when 2 cc. were inoculated 
intracerebrally into each of 10 rhesus monkeys. 
(This method is capable of demonstrating Brun- 
hilde virus in dilutions of 10-7.) Each of the 9 
chimpanzees received a total of 6 gm. of cord after 
which they were challenged by feeding 5 cc. 20% 
Brunhilde III B-501 (about 300,000 1Ds0 doses). 
Following this challenge all of the animals re- 
mained free of paralysis although 4 shed virus in 
their stools for a brief interval. The animals re- 
mained in the laboratory for 7 months but were 
permitted no direct intercommunication. They 
were then sent to a custodial institution where 
they were aggregated in a single cage for 1 year. 
Finally after 19 months, 8 animalsreceiveda second 
identical challenge. Again no paralysis ensued. 
One animal which had not been infected after the 
first challenge became a transient virus carrier. 
It thus appears that the immunity induced by 
formalized virus is capable of enduring effectively 
for a considerable time. The possibility of a 
booster reinfection during the waiting period 
seems unlikely but does not essentially change 
the argument. 


Neutralization of herpes simplex virus by human 
sera. ERNEST JAWETZ. Div. of Microbiology and 
Medicine, Univ. of California School of Medi- 
cine, San Francisco. 

Most individuals acquire infection with herpes 
simplex virus in childhood and subsequently have 
specific antibodies in their serum. According to 
Burnet the character of these antibodies is ‘all 
or none,’ i.e. there is either a consistently high 
titer, or a complete absence of neutralizing anti- 
bodies. Such findings would be quite unique in 
the realm of infectious diseases and one wonders 
whether the technique employed (reduction in 
pock count by undiluted serum) might be responsi- 
ble. A quantitative neutralization test was de- 
veloped in embyonated eggs using an egg-adapted 
strain of herpes virus. Virus-serum mixtures (0.5 
ml.) were inoculated into the yolk sac of 7-day 
old eggs and death was taken as endpoint. Several 
variables in the technique were explored. With 
both constant virus-serum dilution and constant 
serum-virus dilution methods, the preliminary 
incubation of virus-serum mixtures was of 
greatest importance. Using a virus with an LDs5o 
of 10-52 the sera from 7 patients with recurrent 
herpetic lesions (diluted 1:30) neutralized 0.5-1.3 
log virus when virus-serum mixtures were inocu- 
lated without incubation. The same sera neu- 
tralized 1.0-3.7 log virus after incubation at 
37° C. for 1 hour. Another random series of sera 
{diluted 1:30) from persons with positive herpes 
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skin tests neutralized from 0.3-3.7 log virus, and 
covered the complete range between these ex- 
tremes. Thus there is no evidence of an ‘all or 
none’ character of anti-herpetic antibody in sera 
examined by this technique. When sera obtained 
from the same patient at different times were 
compared without incubation of serum-virus mix- 
tures, titers appeared uniformly constant. How- 
ever, when a constant serum-virus dilution tech- 
nique with preliminary incubation was employed 
unequivocal fluctuations of amounts of virus 
neutralized were found in certain sera. 


Effect of irradiaton on universal serologic reac- 
tion in rabbits. ReuBeN L. Kaun anp HELENE 
V. Perrenco.* Serology Lab., Univ. of Michi- 
gan Hosp., Ann Arbor. 

Studies were carried out to determine whether 
irradiation of rabbits with x-rays affects their 
universal reactions. Eleven rabbits were examined 
for the normal precipitation levels of their uni- 
versal reactions. Then 3 rabbits were given 200 r 
total body irradiation 3 times at weekly intervals; 
3 rabbits 300 r under the same conditions; 3 
rabbits 400 r under the same conditions; 2 rabbits 
served as controls, receiving no irradiation. Uni- 
versal reactions were then performed 14, 45 and 
70 days, respectively, after the third irradiation 
of the experimental animals, and simultaneously, 
reactions were also performed of the control 
animals. It was found that the precipitation level 
of the universal reaction following irradiation 
was increased in the irradiated rabbits. One of 
the animals which received 200 r 3 times showed 
but minimal increase in precipitation. The most 
marked increase in precipitation was shown by 
the rabbits which received 300 r 3 times. It is 
possible that 400 r given 3 times interfered to some 
extent with the increase in precipitation. The 2 
control rabbits showed no change in their uni- 
versal reactions. The results indicate that under 
the experimental conditions herewith presented, 
irradiation increases lipid antigen-antibody reac- 
tivity. Earlier irradiation experiments gave in- 
constant results; due, it is believed, to the fact 
that 6-7 cc. of blood for universal reactions were 
repeatedly withdrawn every 2 or 3 weeks. The 
frequency of these bleedings may have depressed 
precipitation in the universal reaction. 


Effect of cortisone on nucleoproteins of lymph 
nodes. Epwarp H. Kass anp Mary I. KEnpRICK 
(introduced by MaxwE.Lui FINLAND). Thorn- 
dike Memorial Lab. and Harvard Med. School, 
Boston, Mass. 

Some of the cellular mechanisms by which 
cortisone depresses resistance to infection were 
investigated. Cortisone was administered to rab- 
bits of standard weight in doses of 10 mg. daily 
and the effects on the popliteal lymph nodes ob- 
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served. The mean weights of the nodes decreased 
rapidly to about 35% of the normal weight as a 
consequence of daily administration of cortisone, 
and the concentration of desoxypentose nucleic 
acids (DNA) did not change significantly despite 
marked lympholysis. The concentration of pentose 
nucleic acids (PNA), however, decreased by about 
4, and there were accompanying indications, histo- 
chemically and histologically, of decreased num- 
bers of immature lymphoid cells containing PNA, 
with accumulation of macrophages. After the 
administration of cortisone for 5 days, as much as 
7 days were required for the concentration of PNA 
and the size of the lymph nodes to return to their 
normal values. Rabbits were given homologous 
erythrocytes into one paw and foreign erythro- 
cytes into the contralateral paw. The presence of 
foreign cells normally causes the regional nodes 
to undergo marked hyperplasia, with associated 
increases in concentrations of PNA. The lymph 
nodes in cortisone-treated animals were smaller 
than in controls, showed less hyperplasia in re- 
sponse to antigenic stimulation, tended to retain 
the erythrocytes longer in the nodes, and con- 
tained lower ratios of PNA to DNA than similarly 
treated nodes taken from animals that had not 
received cortisone. The data suggest that corti- 
sone affects the PNA metabolism of lymph nodes 
of rabbits and that this interference may explain 
the lack of formation of antibody and perhaps 
the inhibition of hyperplastic responses in the 
antigenically-stimulated lymph node. 


Passive immunity to vaccinia in newborns: Pla- 
cental transmission of antibody; response to 
vaccinations. C. Henry Kempe, A. S. BENEN- 
son AND J. R. Jackson. Div. of Pediatrics, Univ. 
of California School of Medicine, and George 
Williams Hooper Fndn., San Francisco. 
Vaccinia hemagglutination-inhibition titers 

(BENENSON, A.S., AND C. HENry Kempe. Federa- 

tion Proc. 10: 402, 1951) of 182 mothers and their 

newborn infants were compared. Seventy-one in- 
fants had titers significantly higher than their 
own mothers’, while only 5 were significantly 

lower. Mothers vaccinated within the past 5 

years have higher titers than those vaccinated 

earlier. Their infants have significantly higher 
titers than infants of mothers vaccinated more 
than 5 years ago. Complement fixation tests of 
inactivated sera of mothers and their infants con- 
firmed the presence of a specific antibody present 
in increased amounts in the infants. Two newborn 
infants with low titers were successfully vac- 
cinated at 5 days of age and demonstrated a rise 
in antibody titer. Two newborn infants with very 
high antibody titers in their sera could not be 
succéssfully vaccinated despite careful technique 
and highly active inoculum. This finding prob- 
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ably represents instances of true ‘no takes’ based 
on passive immunity transplacentally acquired. 
Revaccination of these infants at 6 months of 
age resulted in a skin reaction maximal on the 
5th and 6th day respectively, in the absence of an 
earlier sensitivity type reaction, suggestive of 
previous antigenic experience. This suggests that 
the response observed was an accelerated pri- 
mary take or ‘modified vaccinia’ based on trans- 
placental passive immunity. Serologic data on 
these patients will be presented. 


Studies in complement-fixation. III. Influence of 
normal serum constituents in reaction with 
syphilitic serum and cardiolipin antigen. JoHNn 
F. Kent. Dept. of Serology, Army Med. Service 
Grad. School, Washington, D.C. 

Decreasing concentrations of syphilitic serum, 
prepared by diluting in normal serum or in buf- 
fered salt solution, were tested each with multiple 
concentrations of cardiolipin in the presence of 
a constant quantity of complement (C’). The 
tests were incubated under conditions (16-18 hours 
at 3-6° C.) ordinarily considered optimal for 
C’ fixation; sensitized erythrocytes were then 
added, and a period of 30 minutes at 37° C. was 
allowed for hemolysis. Percentage of hemolysis 
was measured by a precise spectrophotometric 
technic. The choice of diluent for the syphilitic 
serum influenced not only the degree of C’ fixation 
but also the optimal proportion of cardiolipin 
antigen to syphilitic serum. Thus, the use of 
normal serum as diluent resulted in partial in- 
hibition of the capacity to fix C’, and considerably 
increased the concentration of antigen required 
for maximal fixation. Both effects appeared asso- 
ciated with the concentration of normal serum 
constituents. They were most prominent when 
the syphilitic serum was of high titer and there 
was greatest disparity in the amount of normal 
components represented by dilutions prepared 
in normal serum and in salt solution. A similar 
comparative study was conducted with syphilitic 
cerebrospinal fluid (CSF) diluted in normal CSF 
and in salt solution. The findings are discussed 
from the point of view of their importance in the 
standardization of antigen for diagnostic comple- 
ment-fixation tests. 


Localizing properties of anti-tissue antibodies 
purified with fractions of cell nuclei. Leon- 
HARD KoORNGOLD* AND Davip PrEssMAN. Sloan- 
Kettering Inst., New York City. 

The in vitro purification of anti-rat-lung sera 
was carried out with nucleohistone preparations 
obtained from rat liver, lung and kidney. The 
eluted antibody had the following localizing prop- 
erties: a) Highest kidney localization was ob- 
tained with material eluted from kidney nucleo- 
histone. b) Highest lung localization was obtained 
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with material eluted from lung nucleohistone. c) 
Highest liver localization, however, was with 
material eluted from lung nucleohistone, while 
the material eluted from liver nucleohistone 
showed very low localization in the liver. When 
the nucleohistones were fractionated further into 
histone, DNA and residual chromosome fractions, 
the residual chromosome fraction gave the best 
purification of the localizing antibodies. Purifica- 
tion of the anti-lung serum with residual chromo- 
some preparations of liver, kidney and lung was 
also carried out and the results were similar to 
those obtained with the nucleohistones. Moreover, 
similar results were obtained with anti-rat liver 
serum purified with residual chromosomes with 
the exception that no lung localizing activity was 
isolated from any of the residual chromosome 
preparations. The presence of antigens in the 
nuclei capable of combining in vitro with localizing 
antibodies does not necessarily mean that localiza- 
tion in vivo takes place on these structures. 


Immunization of humans with purified Vi antigen 
derived from E. coli 5396/38. Maurice LANDY 
AND EstHEeR Lams (introduced by GEOFFREY 
EpsaL.). Immunology Div., Army Med. Serv- 
ice Grad. School, Army Med. Center, Washing- 
ton, D.C. 

Vi antigen has been isolated in these labora- 
tories, (Federation Proc. 10: 413, 1950) from E. 
coli 5396/38 by an ethanol-salt fractionation pro- 
cedure and shown to be a polymeric acid contain- 
ing nitrogen and acetyl groups but not in the 
form of N-acetyl hexosamine. Immunological 
studies revealed that the purified antigen pos- 
sessed good immunogenic activity for mice, rab- 
bits and humans. In the present study 300 subjects 
were given a single subcutaneous injection of 40 
ug. of the purified Vi antigen. Blood samples were 
drawn immediately prior to and 21 days following 
injection of the antigen. Sera from all volunteers 
were titrated for Vi antibody by the hemagglutina- 
tion technique (agglutination of erythrocytes sen- 
sitized with purified Vi antigen) while sera from 
approximately one-sixth of these individuals were 
available in quantities sufficient for analysis by 
the quantitative precipitin method. Vi hemagglu- 
tinin titers were found to be correlated with 
antibody nitrogen content, as determined on a 
weight basis (P < 0.001). Ninety-six per cent of 
the subjects developed antibody reactive with 
Vi sensitized erythrocytes. Information of a pre- 
liminary nature also was obtained indicating 
that Vi antibody was detectable 7 days following 
injection of antigen, reached maximum titer in 
14-21 days, persisted for at least 18 months, was 
produced by an immunizing dose of as little as 
10 wg. of antigen and possessed mouse protective 
potency against challenge with S. typhosa. 





Volume 11 


Kinetics of influenza virus hemagglutination-in- 
hibition reactions. FRANK LANNI AND YVONNE 
Tuéry Lanni.* Dept. of Bacteriology, Univ. of 
Illinois, Urbana, Ill. 
Hemagglutination-inhibition data obtained 

with mixtures of egg-white inhibitor (I), heated 

swine influenza virus (V), and chicken erythro- 
cytes (R) have been interpreted by postulation of 
the following set of effectively irreversible bi- 
molecular reactions: 1) V+ R | VR;2)V + "ee! 

VI; 3) VR + rs VR:2; and 4) VR + % IVR. 

The ratio k;/k; is assumed equal to k,/k;3, and 

reaction between IVR and R is excluded. In this 

model, a virus particle contributes to hemagglu- 
tination only through formation of VR», which is 
prevented by reactions 2 and 4. Combination with 

a single inhibitor molecule thus suffices for in- 

hibition. When I and V react for a preliminary 

period in absence of R, the additional reaction 

VI+ 1 -— VI, appears to contribute significantly 

through its effect in depleting I. Kinetic analysis 

yields for k; and k; the values 1.1 XK 10-* and 0.3 

X 10” cm min™’, respectively, all concentrations 

being expressed as particles (molecules) per cc. 

Comparison with the corresponding maximal the- 

oretical values 1.2 X 10-8 and 2 X 10-” (estimated 

for 100% collision efficiency) suggests that the 
interactions are predominantly ionic. This con- 
clusion, reached previously for bacteriophage (see 

Puck, GAREN AND CLINE, J. Exper. Med. 93: 

65, 1951) accords with available information on 

influenza viruses, but requires more direct con- 

firmation. A byproduct of the analysis is the 
estimated value 8 X 10° for the molecular weight 
of I. A minimal value 7.6 X 10® (subject to revi- 
sion) was calculated previously from purely phys- 
ical information (J. Biol. Chem. 179: 1275, 1949). 


Poliomyelitis virus and antibody studies in roller 
tube cultures of monkey testicular tissue. NADA 
LEDINKO,* JoHN T. RiorpDAN* AND JOSEPH L. 
Me nick. Sec. of Preventive Medicine, Yale 
Univ., New Haven, Conn. 

The cytopathogenic changes which, for most 
strains, parallel the multiplication of poliomye- 
litis virus in roller tube cultures of monkey 
testicular tissue may be specifically neutralized 
by immune sera, permitting an in vitro test for 
poliomyelitis antibodies. As immunologically re- 
lated strains may differ in the degree of their 
cytopathogenic effect, strains known to produce 
marked fibroblastic degeneration should be used 
as representatives for each of the 3 virus types. 
Renewal of specific antibody each time the fluid 
bathing the tissue culture is renewed completely 
prevents virus induced fibroblastic degeneration, 
in contrast to the delayed degeneration (‘virus 
break-through’) evident when antibody is not 
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subsequently renewed. A linear logarithmic re- 
lationship exists between the quantity of virus 
used and the quantity of serum required to neu- 
tralize the virus in tissue culture. Using the 
cytopathogenic effect of poliomyelitis virus on 
fibroblasts proliferating in roller tube cultures of 
monkey testicular tissue as an indicator, 26 strains 
of virus were isolated from 40 human stool samples 
and from 2 human spinal cord samples. Identifica- 
tion of 12 of these strains as Type 1 (Brunhilde) 
was done by neutralization of this cytopathogenic 
effect with type specific antisera. Strains of virus 
having a weak cytopathogenic effect can be suc- 
cessfully typed in tissue cultures by immunizing 
monkeys with such strains and subsequently 
typing their sera in tests employing strong cyto- 
pathogenic strains belonging to each of the 3 
known types of poliomyelitis virus. The methods 
described provide a relatively rapid and econom- 
ical means of isolating and identifying strains of 
poliomyelitis virus. 


Immunological and hormonal studies on the na- 
ture of genetic resistance to tuberculosis. Max 
B. Lurie, SAMUEL ABRAMSON,* A. G. HEPPLE- 
STON* AND ARTHUR M. DANNENBERC, JR.* Henry 
Phipps Inst., Univ. of Pennsylvania, Phila- 
delphia. i 
There is evidence that each virulent bovine 

type tubercle bacillus that penetrates into the 
alveoli of natively resistant or susceptible rabbits 
generates a gross pulmonary tubercle; only a frac- 
tion of similarly localized human type tubercle 
bacilli generates a pulmonary focus. The number 
of tubercles thus generated by a given number of 
human bacilli is a function of native resistance; 
the greater the resistance, the fewer the tubercles. 
Human type bacilli in the lung of susceptible rab- 
bits grow for a considerable time and are not 
destroyed for months after the infection. Such 
bacilli inhaled by natively resistant rabbits are 
destroyed within a few weeks. Resistant rabbits 
develop allergic sensitivity and antibodies more 
rapidly than susceptible animals. Variations in 
genetic resistance are essentially variations in the 
rate of development of acquired resistance. The 
number of human type tubercle bacilli necessary 
to generate a single tubercle in rabbits was greatly 
reduced by cortisone; conversely, this number 
was greatly increased by BCG vaccination. Corti- 
sone interferes with the destruction of tubercle 
bacilli within the cells. Vaccination increases the 
intracellular destruction of bacilli. It is suggested 
that native resistance to pulmonary tuberculosis 
is controlled by the prevalence of alveolar phago- 
cytes capable of acquiring an effective capacity to 
destroy tubercle bacilli. BCG immunization in- 
creases the prevalence of such cells while an excess 
of cortisone diminishes it. 
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Production of an altered pantothenate synthesiz- 
ing enzyme as a result of mutation. WERNER K. 
Maas (introduced by BEernarp D. Davis). 
U. S. Public Health Service, Tuberculosis Re- 
search Lab., Cornell Univ. Med. College, New 
York City. 

Growth experiments have suggested that mu- 
tations blocking a biosynthetic reaction do so by 
preventing production of the corresponding en- 
zyme. This hypothesis could be tested directly by 
enzyme studies on extracts of Escherichia coli 
mutants blocked in the synthesis of pantothenate 
from B-alanine and pantoic acid. Two mutants 
were compared with wild type: I requires panto- 
thenate at any temperature; II, a temperature- 
sensitive one, requires it only above 30° C. Ex- 
tracts of fresh or acetone dried cells of wild type 
yielded an active enzyme, stable up to 45°. Ex- 
tracts of I were completely inactive. Extracts of 
II were active, but extraordinarily heat-labile, 
being rapidly inactivated at 25°. They could be 
protected by agents known to prevent protein 
denaturation such as sugars or neutral salts. In 
mixtures, extracts of wild type and II did not 
affect each other’s stability. Similarly, extracts 
of I did not inhibit the wild type enzyme, nor did 
wild type extracts activate an enzyme from I. 
These mutations have therefore been shown to 
block a reaction by affecting the corresponding 
enzyme, rather than the environment. Further- 
more, this effect involves, at least in the tempera- 
ture-sensitive mutant, a qualitative change in 
the enzyme molecule. 


Action of ACTH and cortisone on anaphylactic 
shock in the guinea pig. STANLEY Marcus, 
Joun H. Cariaquist,* Davin M. Donatpson* 
AND GERALD M. CuRISTENSON.* Dept. of Bac- 
tertology, Univ. of Utah College of Medicine, 
and Latter Day Saints Hosp., Salt Lake City. 
Almost all literature on the subject indicates 

that ACTH and cortisone have little or no pro- 

tective effect on anaphylaxis in the guinea pig. 

In all instances however large shocking doses, 

i.e. multiple EDs0s of antigen, have been used. 

The more precise experimental design which takes 

advantage of the dose-response relationship in 

anaphylaxis has been utilized to test the anti- 
anaphylactic effects of the aforementioned drugs. 

Rabbit anti-chicken egg albumin serum (Ab) 

was prepared in the usual manner and the Ab 

nitrogen content determined. Guinea pigs were 
passively sensitized by intracardial injection of 

Ab; 24 to 26 hours later the animals were chal- 

lenged intracardially with 1.0 mg. of (Armour’s) 

crystalline egg albumin. All animals were autop- 
sied following death or 10 minutes after challenge. 

The EDs dose was calculated by probit technque 

to be 12.4 + 0.83 ug. Ab nitrogen. Neo-Antergan 
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protected guinea pigs against 6.5 EDsos. None of 
4 animals pretreated with Neo-Antergan showed 
any symptoms following challenge or at autopsy. 
Various amounts of ACTH (ACTHAR gel, Ar- 
mour) and cortisone (cortisone acetate, Merck) 
did not protect animals against 1 EDgo (1.3 
EDs0) of Ab. Other animals were sensitized with 
1 EDso of Ab and divided into groups. One group 
was untreated (control). Each animal in the 
second group was injected with a total of 40 USP 
units of ACTH preceding challenge and each 
animal in a third group was injected with a total 
of 80 mg of cortisone acetate preceding challenge. 
Following challenge all animals were autopsied; 
animals which died were autopsied immediately 
following the cessation of respiration. Animals 
which lived were killed by a blow to the head 10 
minutes following challenge and autopsied. In 
all cases, lungs were quickly removed fixed in 
formalin and sectioned. The hormone treated 
animals which survived acute shock showed little 
or no peribronchial edema. A working hypothesis, 
based on the foregoing data, will be offered to 
explain the efficaciousness of steroid hormone 
therapy in the asthmatic state. 


Quantitative immunochemical studies on the in- 
hibition of urease by rabbit anti-urease. A. A. 
Marucci* anp M. M. Mayer. Dept. of Bac- 
teriology, Johns Hopkins School of Hygiene and 
Public Health, Baltimore, Md. 

Quantitative precipitin analyses of the reac- 
tion between crystalline urease and rabbit anti- 
urease have yielded results essentially similar to 
those obtained with other protein antigens. Anti- 
urease precipitates urease completely in the region 
of antibody excess as well as in the zone of equiv- 
alence; thus, supernatant fluids at various points 
in these regions of the precipitin reaction contain 
no urease detectable by enzymatic measurement. 
However, the precipitated antigen-antibody com- 
plexes still possess enzymatic activity which 
ranges from 20-70% of that exhibited by urease 
alone. The degree of inhibition depends on the 
ratio of antibody to urease; with a large excess of 
antibody enzymatic activity is inhibited about 
80%, while in the equivalence zone inhibition is 
about 30%. The inhibition is not primarily due 
to aggregation, but appears to be the result of 
steric hindrance on a molecular level. Under the 
conditions of this study, complement was found 
not to play a role in the inhibition of urease by 
specific antiserum. 


Comparison of precipitin curves of antisera from 
X-radiated and nonradiated rabbits. Pau H. 
Maurer, Davip W. TALMAGE AND FRANK J. 
Drxon. Dept. of Pathology, Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 

As part of a study of the inhibition of immune 
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response by radiation we have quantitatively 
analyzed the antibody formed by x-radiated and 
non-radiated rabbits immunized with bovine 
gamma, globulin Fraction II (Armour). A study 
of the precipitin curves of both types of sera in 
the region of moderate antigen excess (inhibition 
zone) afforded a basis for comparison. Not ony 
were the sera obtained from some animals re- 
ceiving 400 r 2 days to 5 hours before immuniza- 
tion low in antibody concentration but there was 
little inhibition of precipitation even at antigen 
concentrations of 50-90 times that of the equiva- 
lance zone. A few very low titer control sera be- 
haved similarly. The sera will be compared mainly 
as to their immunochemical behavior from the 
equivalance zone through the region of maximum 
precipitation of nitrogen to one-third inhibition 
of precipitation. Analyses of the bovine gamma 
globulin by electrophoresis, supernatant tests, 
Oudin technique and immunologic tests for al- 
bumin demonstrated it to be homogenous. How- 
ever, because of the possibility that gamma globu- 
lins might be immunologically heterogenous and 
thus account for the above observations, these 
results are being checked in experiments using 
crystalline bovine serum albumin as antigen. 
(This study was supported by Atomic Energy 
Commission contract No. AT (30-1)-1205.) 


Further kinetic studies on immune hemolysis 
with special regard to the quantitative deter- 
mination of hemolytic antibody. M. M. Mayer, 
C. C. Crort,* L. Levine* anp A. A. Marucct.* 
Dept. of Bacteriology, Johns Hopkins School of 
Hygiene and Public Health, Baltimore, Md. 

As indicated in previous studies, the kinetics 
of immune hemolysis in the presence of excess 
complement and limited amounts of antibody 
resemble those of enzymatic processes. There- 
fore, assays of hemolytic antibody should be 
based on velocity measurements rather than end 
point titrations. An assay method of this type 
has been developed and its validity ‘thas been 
studied extensively. Analyses have been found 
to be reproducible within +5%. 


Chemical studies on human erythrocyte receptor 
of influenza virus. J. F. McCrea (introduced by 
B. A. Briopy). Lister Inst. of Preventive Medi- 
cine, London, England. 

Methods of isolating influenza virus ‘receptor- 
substance’ from human erythrocytes were inves- 
tigated. Method I: stroma were shaken with 
pentane until a gel formed; virus-inhibitory mu- 
coid was isolated in good yield by extracting the 
gel with dilute ethanol. A stable readily soluble 
mucoprotein was finally obtained which inhibited 
hemagglutination by active and heated influenza 
A and B virus, but which showed negligible blood- 
group activity. The sedimentation diagram 
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revealed one slow-moving sharply defined compo- 
nent; three components appeared on electro- 
phoresis. Two hexosamines, galactose, fucose, 
amino acids, and 4% of lipid were released on acid 
hydrolysis. In method II, modified from De- 
Burgh et al. (J. Exper. Med. 87: 1, 1948) stroma 
were heated with ether and the extracted lipo- 
mucoid purified by ethanol fractionation. The 
most active fraction showed two slow-moving 
components on electrophoresis and was markedly 
polydisperse in the ultracentrifuge. Active blood- 
group substance was present in all fractions. 
Method III was adapted from Hallauer’s tech- 
nique (Zeits. f. Immunol. 88: 114, 1934) of iso- 
lating blood-group substance by extracting dried 
erythrocytes in successive dilutions of alcohol. 
A small yield of ether- and water-soluble lipo- 
mucoid was obtained which actively inhibited 
virus hemagglutination. One sharply-defined com- 
ponent appeared in the ultracentrifuge. The same 
hexosamines and sugars were present as in method 
I, but the lipid content in methods II and III 
was approximately 5 times higher. Virus anti- 
hemagglutinin activity of all preparations was 
progressively destroyed on incubation with in- 
fluenza virus or V. cholerae receptor-enzyme. 


Behavior of viruses of Japanese and ‘Russian 
encephalitis in Rhesus monkeys. J. ANTHONY 
Morris AND JOHN, R. O’Connor.* Dept. of 
Virus and Rickettsial Diseases, Army Med. Serv- 
ice Grad. School, Washington, D. C., and U. S. 
Fish and Wildlife Service, Laurel, Md. 

Twelve monkeys were inoculated intramuscu- 
larly with the Taira strain of Japanese encephali- 
tis. None of the monkeys developed overt disease 
but 6 developed viremia. When challenged intra- 
cerebrally 61 days later, 6 of the monkeys sur- 
vived, 4 of whom had shown viremia. No positive 
relation was demonstrated between the occurrence 
of viremia and the development of antibodies. 
Monkeys which developed significant amounts 
of neutralizing or complement-fixing antibody 
appeared to be more resistant to the intracerebral 
challenge. Nineteen monkeys were inoculated in- 
tramuscularly with varying amounts of the Mos- 
cow strain of Russian encephalitis. Viremia de- 
veloped in 12 monkeys 2 of which had fever. Those 
given less than 105-5 mouse intracerebral LDs5o 
failed to develop viremia. Sixty-nine days later 
they were challenged by the intracerebral route. 
Only 2 of those who had shown viremia died while 
6 of the 7 without viremia succumbed. There was 
a positive relation between the occurrence of 
viremia following peripheral inoculation and the 
development of complement-fixing and neutraliz- 
ing antibodies. Moreover, those monkeys which 
had a neutralizing index greater than 100 at the 
time of challenge were resistant and those with 
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complement-fixing antibodies at levels of 7g or 
greater were solidly immune. Thirteen monkeys 
were vaccinated with formalinized Russian vac- 
cine. Twenty-one days later when challenged by 
intramuscular injection of the Russian virus, 7 
developed viremia indicating that the vaccina- 
tion did not evoke sufficient antibody production 
to protect against viremia. 


Serum bactericidal activity by turbidimetric 
growth assay method. Louris H. MuscHE.* anp 
Henry P. Trerrers. Dept. of Microbiology, 
Yale Univ., New Haven, Conn. 

This method involves the addition of broth 
after a suitable reaction period to tubes contain- 
ing organisms, serum and complement. The tubes 
are then incubated until a-.readable density of 
growth is obtained. The optical density of each 
tube is directly proportional to the relative num- 
ber of organisms surviving the bactericidal ac- 
tion of serum and complement. This method has 
been applied to the quantitative estimation of 
bactericidal antibody in immune and normal sera. 
Comparison of the growth densities with those 
of control tubes of complement alone permits 
calculation of the percentage kill of the organisms. 
In tests with S. typhosa, a linear relationship has 
been obtained between the probit kill and the 
logarithm of the serum, yielding by inspection 
the amount of serum required for 50% kill. Serum 
titers were found to be inversely proportional to 
the number of ,organisms employed. Using op- 
tically standardized suspensions of organisms, 
great reproducibility has been attained with dif- 
ferent lots of complement, although, because of 
the many variables involved, titers obtained rela- 
tive to a standard serum are preferable. Comple- 
ment may be titered in similar manner using con- 
stant amounts of immune serum and organisms 
and varying amounts of complement. The activat- 
ing effect of magnesium ion on this bactericidal 
reaction has been demonstrated. A linear rela- 
tionship between immune serum and the ratio, 
immune serum/complement required for 50% kill- 
ing of organisms, has been established which 
parallels that reported by Kent for hemolysin 
and complement. 


Purification of serologically active principles, par- 
ticularly protein and polysaccharides, from 
Trypanosoma cruzi. ARDZROONY PACKCHANIAN. 
Dept. of Bacteriology and Lab. of Microbiology, 
School of Medicine Univ. of Texas, Galveston. 
Both the protein and the polysaccharide com- 

plexes were isolated from 3 grams of powder of 

Tr. cruzi according to Sevag’s method with the 

following results: Fraction A (protein complex)— 

on the basis of Kjeldahl nitrogen, this sample 
contained 0.255% protein. Spectrophotometric 
analysis showed the presence of non-dialyzable 
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purine derivatives, such as d-ribose and des- 
oxyribonucleic acid. In the Molisch test, this 
fraction showed a trace of carbohydrate detectable 
within a 30-minute period. Fraction B (protein)— 
on the basis of Kjeldahl nitrogen, this sample 
contained 0.044% protein. Spectrophotomet- 
rically, the fraction was free from purines, thus 
indicating the absence of nucleic acids. The 
Molisch test was negative for carbohydrates even 
after an overnight reaction period. Fraction C 
(polysaccharide complex)—on the basis of Kjel- 
dahl nitrogen, this sample showed the presence 
of 0.033% protein. Spectrophotometric analysis 
showed the presence of non-dialyzable purine 
derivatives. The Molisch test was positive for 
carbohydrates. Since the primary aim was to 
characterize the nature of the components, no 
effort was made to determine the absolute amounts 
of each component in dry trypanosomes. The 
experimental data show that all 3 fractions are 
serologically active. The fact that Fraction B 
appears to be free from detectable carbohydrate 
and also the fact that Fraction C is presumably 
free from proteins indicate that both the protein 
and the polysaccharide components of trypano- 
somes are serologically active. 


Antigenic properties associated with Arlacel-A 
(mannide oleate). PHttip Y. Paterson,* Berry 
SMITHWICK* AND Lewis Tuomas. Dept. of Medi- 
cine, Tulane Univ. School of Medicine, New Or- 
leans, La., and the Dept. of Virus and Rickett- 
sial Diseases, Army Med. Service Grad. School, 
Washington, D.C. 

Dogs and rabbits, following vaccination with 
homologous brain suspended in the adjuvant 
mixture of Freund, developed a complement- 
fixing antibody which reacted in a specific manner 
with brain extracts. In addition the sera of these 
animals were found to react in the complement- 
fixation test with one of the adjuvant components, 
namely Arlacel-A. Dogs and rabbits were inocu- 
lated with a mixture of Bayol-F containing heat 
killed Mycobacterium tuberculosis and Lot #3375 
of Arlacel-A. The post-vaccination sera of these 
animals reacted in the complement-fixation test 
at high dilutions with alcoholic solutions of the 
same lot of Arlacel-A. Dog and rabbit sera which 
reacted with Arlacel-A from Lot #3375 did not 
cross react with 5 different lots of Arlacel-A 
(Lots #3589, 3602, 3611, 3618 and 3534). The sera 
of rabbits vaccinated with Arlacel-A alone (Lot 
# 3375) had no such serological activity. Two lots 
of Arlacel-A (Lots * 3375 and 3618) without added 
Bayol-F and M. tuberculosis were found capable 
of sensitizing guinea pigs and eliciting severe 
anaphylactic reactions following challenge with 
either of the lots. These studies would indicate 
that the antigenicity of Arlacel-A preparations 
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is probably due to some contaminant, rather than 
mannide oleate possessing antigenic properties 
itself. 


Inhibition of mouse encephalomyelitis virus, in 
vitro, by certain nucleoprotein derivatives. Har- 
oLtpD E. Pearson, DonaLtp W. VIssER* AND 
Dorotuy L. Lacrersora.* Depts. of Med. Mi- 
crobiology and Biochemistry, Univ. of Southern 
California School of Medicine, and Lab. Div., 
Los Angeles County Hosp., Los Angeles, Calif. 
Previous work showed that various substances 

including heavy metals, enzyme inhibitors such 

as dinitrophenol, cyanide, azide and iodoacetate, 
as well as certain amino acids inhibit the propaga- 
tion of Theiler’s GDVII strain of murine enceph- 
alomyelitis virus in tissue cultures of 1-day-old 
mouse brain contained in flasks of Simms’ solution 
and incubated at 35° C. for 2 days. The present 
study revealed that adenine, thymine, adenosine, 
guanosine and cytidine inhibit virus propagation. 

Guanine, uridine, uracil, guanylic or cytidylic 

acids did not inhibit. Various substituted nucleo- 

sides including amino-, chloro-, diazo-, forma- 
mido-, hydroxy and methyluridine were inhibi- 
tory. Uridine partially reversed this inhibition. 

The 5-chlorouracil, ribosylthymine and gluco- 

sylthymine did not inhibit; 2,6 diaminopurine did 

inhibit; 5-chlorouridine was not effective against 

this viral infection of mice im vivo. 


In vitro purification of anti-tissue antibodies. 
Davip PRESSMAN AND LEONHARD KorNGOLD.* 
Sloan-Kettering Inst., New York City. 
Anti-rat-liver, -kidney and -lung antibodies 

were purified in vitro by absorbing the radio- 
iodinated globulin fraction of the antiserum with 
the saline insoluble portions of a tissue homo- 
genate and then eluting the adsorbed radioanti- 
bodies with alkali at px 11 or by heating to 65°. 
The fraction of the activity which localized 
was increased 5- to 10-fold. The localization prop- 
erties of the eluates depended on both the 
original serum and the tissue used for purifica- 
tions. There are cross reacting substances in the 
3 tissues, but lung seems to contain materials 
which are unique to lung. By separating liver and 
lung tissues into two fractions (i.e. one rich in 
large blood vessels and the other in cells free of 
connective tissue), we found that the cross re- 
acting components responsible for localization in 
the kidney and liver are in the blood vessels of 
the organs. With anti-lung serum, the lung local- 
izing activity was found in greater concentration 
in the eluate from the loose cell fractions. The 
experiments indicate that the localization in lung 
may proceed by a different mechanism from the 
localization observed in liver and kidney. 
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Purification of lethal toxin of Clostridium novyi. 
Jacosp J. Pruzansky (introduced by Louis 
PILLEMER). Inst. of Pathology, Western Re- 
serve Univ., Cleveland, Ohio. 

The solubility of the lethal toxin of Cl. novyi 
under varying conditions of pH, ionic strength, 
alcohol concentration, protein concentration and 
temperature has been determined. On the basis 
of these studies the lethal toxin in culture filtrates 
of Cl. novyi was carried through several stages of 
purification to produce in good yield a relatively 
stable preparation of high potency. The details 
of the purification of the lethal toxin and other 
pertinent data will be presented. 


Purification and immunochemical characteriza- 
tion of alcohol-soluble, heat-stable hemolytic 
antibody-inhibiting hapten from sheep erythro- 
cytes. H. J. Rapp,* F. A. H. Rice* anp M. M. 
Mayer. Dept. of Bacteriology, Johns Hopkins 
School of Hygiene and Public Health, Baltimore, 
Md. 

An alcohol-soluble, heat-stable hapten from 
sheep erythrocytes has been extracted and puri- 
fied. This hapten combines specifically with he- 
molytic antibody to sheep red cells prepared by 
immunization of rabbits with boiled sheep red 
blood cell stromata. Following extraction of the 
hapten from sheep red blood cell stromata with 
methanol, considerable purification has been 
achieved by fractionation with various organic 
solvents; the specific activity of the purified hap- 
ten is approximately 10-20 times as great as that 
of the crude initial alcohol extract, as measured 
by a precise, spectrophotometric hemolysis-in- 
hibition assay. The hapten appears to be a lipid 
containing approximately 1% phosphorus and 
2.5% nitrogen. It gives a doubtful or negative 
Molisch reaction, as well as negative biuret and 
Liebermann-Burchard tests. The substance is sol- 
uble in methanol, ethanol, iso-propanol, n- 
butanol, chloroform and hot ethylacetate. It 
forms stable emulsions in aqueous media. Emul- 
sions prepared in saline flocculate on admixture 
with hemolytic antiserum, and this immune ag- 
gregation reaction has been studied quantitatively 
by analyses for uptake of antibody nitrogen. 
Hemolytic antibody as well as the hapten can be 
dissociated from washed aggregates. 


Change in allergenicity of modified footstuffs, 
determined in man. Bret RATNER, SAMUEL 
Unrracut* aNnp Cercit Co.iins-WILLIAMs.* 
Depts. of Pediatrics and Immunology, New York 
Med. College, New York City. 

We demonstrated in animal experiments that 
certain heat-treated and processed foodstuffs were 
reduced in anaphylactogenicity. We believe the 
following method offers an objective approach to 
the problem in the human subject. Skin sites in 
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normal recipients are passively sensitized with 
serum from allergic donors with known food 
sensitivities to demonstrate the presence of al- 
lergic antibodies. Twenty-four to 48 hours later 
the recipient ingests the food under investigation 
in heat-denatured or processed forms. If no reac- 
tion ensues in the passively sensitized areas, the 
recipient then ingests the food in its native form 
after varying intervals. The absence of a reaction 
from the ingestion of food in modified form and 
the subsequent presence of a reaction following 
the ingestion of the same food in native form 
indicates that some change has occurred in the 
allergenicity of the foodstuff resulting from heat 
treatment or other processing. Preliminary experi- 
ments show that the albumin and globulin frac- 
tions of hard-boiled egg white appear to lose their 
allergenicity, but this does not hold entirely for 
the ovomucoid fraction. Cod liver oil was shown 
to have no allergenicity, whereas boiled cod fish 
stili retains this quality. Peanut butter was found 
to be highly allergenic, whereas penaut oil is 
devoid of this property. We believe the dual 
ingestion procedure coupled with the Prausnitz- 
Kustner method offers a new approach to the 
study in man of the influence that various 
modifications of food proteins have on their al- 
lergenicity and passage through the intestinal 
wall. 


Inhibitory effects of a fraction from human sputum 
on influenza virus. Harry M. Rose. Dept. of 
Bacteriology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

It has been shown previously that human spu- 
tum contains substances other than specific anti- 
bodies which are capable of inhibiting hemag- 
glutination by influenza virus (PR8 and Lee 
strains) and also of reducing the infectivity of 
these viruses for mice and chick embryos. Recent 
studies indicate that a potent antiviral fraction 
may be isolated from sputum by procedures which 
include separation in the electrophoresis-convec- 
tion apparatus of Kirkwood et al. Chick embryos 
treated with doses of this fraction as late as 3-6 
hours after infection with influenza virus show a 
marked decrease in the amount of virus present 
in their chorioallantoic membranes and fluids, as 
compared with controls. Moreover, mice survive 
and fail to develop obvious pulmonary lesions 
following the intranasal inoculation of mixtures 
containing equal amounts of inhibitor fraction 
and virus (up to 10,000 LD;o). The virus is capable 
of multiplying in the lungs of the animals but 
its behavior under the influence of the inhibitor 
bears a resemblance to that of unadapted virus. 


Purification of lecithinase (alpha toxin) of C/os- 
tridium welchii. FLORENCE Rotu,* K. C. Ros- 
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BINS* AND Louis PittemeER. Inst. of Pathology, 

Western Reserve Univ., Cleveland, Ohio. 

The solubility of lecithinase (alpha toxin) in 
the filtrates of Cl. welchii have been determined 
in methanol-water and water mixtures of con- 
trolled pu, protein concentration, ionic strength 
and temperature. On the basis of these determina- 
tions, 4 steps have been developed for the separa- 
tion of the lecithinase from other protein com- 
ponents of the filtrates. Purified lecithinase has 
been prepared containing over 2500 Lb/mg. of 
protein nitrogen. Details of fractionation pro- 
cedures will be presented. 


Possible relationships of epidemic keratocon- 
junctivitis virus to other viruses. Isaac Rucu- 
MAN AND WILLIAM F. DaniEzs.* Dept. of Bac- 
teriology, Univ. of Cincinnati College of Med., 
Cincinnati, Ohio. 

That available strains of epidemic keratocon- 
junctivitis (EK) virus were indistinguishable from 
St. Louis encephalitis (SLE) virus had been estab- 
lished by cross-neutralization and cross-immunity 
tests. Infectivity tests in laboratory animals, how- 
ever, indicated a difference. Since known immune 
sera to identify the EK virus do not exist, the sera 
from 14 patients who had recovered from EK in- 
fection were examined for the presence of neutral- 
izing antibodies. Nine of the sera were negative for 
antibodies against both the EK and SLE viruses. 
Four sera had antibodies against both viruses and 
in all of them the neutralization index was higher 
against the EK virus. One serum had antibodies 
against the EK virus only. Further neutralization 
tests with sera from convalescent animals con- 
firmed the serological identity of the two viruses. 
In addition 2 EK sera which neutralized the 
homologous virus either failed to neutralize the 
SLE virus or did so to a considerably lesser degree. 
Two other lines of the EK virus from the same 
source did not yield any additional information. 
However, one line of the same origin but received 
from a different source yielded a low titer which 
was consistent with that described for the classical 
EK strain. Nevertheless cross-neutralization and 
cross-immunity tests in animals established this 
virus as a strain of herpes simplex. This was con- 
firmed histologically. Since a relationship was re- 
ported to exist between the EK and herpes viruses, 
cross-neutralization and cross-immunity tests be- 
tween these two viruses were performed but no 
such relationship was found. 


Immunization of monkeys with poliomyelitis 
viruses grown in cultures of monkey testicular 
tissue. Jonas E. Sax, L. James Lewis,* BRYON 
L. BENNETT* AND J. S. YouNGNER. Virus Re- 
search Lab. Univ. of Pittsburgh School of Medi- 
cine, Pittsburgh, Pa. 

Suspensions of tissue derived from mice or mon- 
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keys paralyzed by poliomyelitis viruses are con- 
sidered undesirable as a source of virus for vac- 
cines that might be tested in man because of the 
presence of CNS substance. The demonstration by 
Enders, Weller and Robbins that these viruses can 
be propagated in cultures of non-neural tissue has 
eliminated this objectionable characteristic of 
poliomyelitis virus suspensions. Using virus de- 
rived from roller. tube cultures of human em- 
bryonic tissue or monkey testicular tissue, studies 
were undertaken to determine the relative anti- 
genic activity of culture virus as compared with 
virus contained in animal CNS tissue. This was 
done by inoculation of monkeys with graded 
dilutions of virus suspension mixed with mineral- 
oil adjuvant to determine the antigenic extinction 
dilution as well as the level of antibody induced 
and its persistence. Comparison of virus with and 
without emulsification with mineral oil confirmed 
further the value of the adjuvant for enhancing 
antibody response. The comparability in antigenic 
activity of CNS virus and tissue culture virus of 
each of the three immunologic types has been 
established in a series of quantitative experiments. 
It has been observed also that differences in anti- 
genic capacity exist among different strains culti- 
vated in tissue culture; some appear to be better 
antigens than others. Culture virus treated with 
formalin in minimal concentrations sufficient to 
destroy infectious activity was found to be anti- 
genic. The quantitative aspects of the destruction 
of infectivity and the retention of antigenicity are 
under investigation. 


Quantitative and morphological aspects of ‘in- 
complete’ growth cycle of influenza virus in 
mouse brain. R. WALTER SCHLESINGER AND 
GrorGEs H. WERNER (introduced by GrorceE K. 
Hirst). Divs. of Infectious Diseases and Applied 
Immunology, Public Health Research Inst. of the 
City of New York, New York City. a 
The conditions under which intracerebral inocu- 

lation of non-neurotropic influenza virus is fol- 

lowed by a single-step increase of viral hemag- 
glutinin and complement-fixing antigen without 
commensurate rise in infectious titer have been 
studied further. The biological and morphological 
characteristics of ‘incomplete’ virus from mouse 
brain have been compared with those of mature 
virus derived from standard passages in eggs and 
of predominantly ‘incomplete’ virus prepared in 
eggs according to von Magnus. The two forms of 
non-infectious hemagglutinin appear to be similar 
in nature. Electron microscopy has revealed that 
the numbers of particles adsorbed on laked fowl 
erythrocytes are closely correlated with the 
hemagglutinin titers but bear no relationship to 
widely divergent infectious titers. Although the 
average size of particles from mouse brains har- 
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vested after a complete growth cycle is similar to 
that of mature virus from allantoic fluid, sizes of 
the former cover a wider range in both directions. 
Many of the adsorbed particles are large (about 
250 my), flat, doughnut-shaped, suggesting the 
appearance of ‘ghosts.’ Comparable particles are 
absent from mouse brains harvested 1 to 3 hours 
after inoculation, i.e. before rise in hemagglutinin, 
from normal brains, or from brains infected with 
Western equine encephalomyelitis virus. 


Enzymatic aspect of catalase-anticatalse reaction. 
M. G. Sevac anp M. Zacco.* Dept. of Micro- 
biology, Univ. of Pennsylvania Med. School, 
Philadelphia. 

It has been shown that homologous antibody in- 
hibits the activity of an enzyme containing a 
reversibly dissociating coenzyme group: hexo- 
kinase, d-glyceraldehyde dehydrogenase, pyruvic 
reductase, carboxylase, etc. It has also been known 
that heme-reacting anti-haptenic antibody is ab- 
sent in immune sera against hemoglobin and other 
heme-containing antigens. The question, however, 
of whether or not the homologous antibody com- 
bining with the protein moiety of catalase can in- 
activate the non-dissociating heme has not been 
adequately investigated. Rabbits were immunized 
against crystalline beef liver catalase (generous 
gift of Worthington Biochemical Laboratory, 
Freehold, N. J.) by alternating subcutaneous and 
intravenous injections every 3rd day. Using 5 mg. 
catalase per injection, a total of 20 injections was 
made. Catalase in dilutions up to 1:400,000 reacted 
with anticatalase sera. One ml. of serum com- 
pletely precipitated an amount of catalase which 
decomposed 14.5 ml. of 0.5 m hydrogen peroxide. 
Centrifuged supernatant was inactive. The pre- 
cipitate was washed twice in the cold with 1 ml. of 
immune serum each time; the washings were 
practically inactive. Washed catalase-anticatalase 
precipitate exercised the original activity. The 
activity was determined a) manometrically at 
37° C. using 1 ml. of 1:10,000 suspension of the 
precipitate in immune serum, and b) at 5° C. (to 
prevent dissociation) using the bulk of the washed 
precipitate and titrating the excess hydrogen 
peroxide iodometrically. These findings show that 
catalase-anticatalase combination fails to inacti- 
vate the catalysis by the heme group, and in this 
combination antibody fails to form a mechanical 
barrier against the mutual affinities of the active 
group and hydrogen peroxide. 


Hemolysis with complement of intact azo-erythro- 
cytes sensitized with antisera homologous to 
attached azo-grouping. ArtHuR M. SILVER- 
STEIN* AND FRANK MALTANER. Div. Labs. and 
Research, N. Y. State Dept. Health, Sloan-Ketter- 
ing Inst. for Cancer Research, New York City. 
Sheep erythrocytes which had been coupled with 
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a diazotized solution of p-arsanilic acid were 
hemolyzed with complement after sensitization 
with anti-beef-protein-p-azo-phenyl-arsonic acid 
rabbit serum. No hemolysis was observed upon 
sensitization with a heterologous control serum 
specific for the p-azo-benzoic acid grouping. The 
number of sites on the erythrocyte specific for 
sensitization could be changed by varying the in- 
tensity of coupling of the diazonium salt solution 
to the cells. The azo-erythrocyte preparation 
reacted with the antiserum specific for the azo- 
grouping in the same manner as normal erythro- 
cytes react with the specific anti-erythrocyte anti- 
body, or hemolysin. Thus the degree of hemolysis 
of a constant amount of azo-erythrocytes varied 
with changes in the concentration of either anti- 
serum or complement. (Supported in part by a 
cancer control grant from the National Cancer 
Institute of the National Institutes of Health, 
U.S. Public Health Service.) 


Effect of ACTH, streptomycin, ACTH and strepto- 
mycin on experimental bovine tuberculosis in 
the rabbit. Davin T. SmitrH aNnp James M. 
Bacos.* Dept. of Bacteriology Duke Univ. School 
of Med., Durham, N.C. 

Rabbits were sensitized to tuberculin by a sub- 
cutaneous injection of R: tubercle bacilli. Two 
months after the sensatizing injection 4 mg. of a 
virulent strain of bovine tubercle bacilli, in 0.25 
mm. of physiological saline, was introduced into 
the trachea with a needle and allowed to flow into 
the right upper lobe. Each of 10 rabbits was given 
2.5 units of ACTH, q 6h, or a total of 10 units 
daily for 10 days; 2.5 units, q 12h, or 5 units daily 
for 10 days; 2.5 units q 24h for 10 days; and 1.25 
units daily for 94 days. Each of 10 rabbits received 
15 mg. of Dihydrostreptomycin, q 6h, or a total of 
60 mg. daily for 10 days; and 30 mg. q 12h or a 
total of 60 mg. for 10 days; and 30 mg. daily for 104 
days. Each of 10 rabbits were given simultaneously 
both ACTH and Dihydrostreptomycin therapy. 
The 4th group of rabbits were not treated. Three 
rabbits from the contro] group died of tuberculosis 
between the 76th and 91st day and the remaining 
7 had extensive disease when sacrificed on the 
124th day. One rabbit from the ACTH group died 
on the 50th day of unknown cause. In the remain- 
ing 9 the disease was comparable to that in the 
controls. Six of the 10 rabbits receiving Dihydro- 
streptomycin showed no gross evidence of infection 
but 4 had about 50% as much disease as the con- 
trols. Eight of the 10 rabbits receiving the com- 
bined ACTH and Dihydrostreptomycin treatment 
showed no gross evidence of disease. Each of the 
remaining 2 animals had one small area of in- 
fection. In another group of 24 rabbits, killed on 
the 4th day after infection, a Herxheimer-like re- 
action was found in the rabbits, being treated by 
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Dihydrostreptomycin but not in the ‘controls, 
ACTH or combined ACTH and Dihydrostrepto- 
mycin groups. 


Effect of cortisone on infectious fibroma and in- 
fectious myxoma of rabbits. Marcaret H. D. 
SmitH. Dept. of Pediatrics, Tulane Univ. School 
of Medicine, New Orleans, La. 

Rabbits injected with cortisone in doses of 2.5-60 
mg. daily over a 2- to 3-week period developed 
much larger tumors upon inoculation with fibroma 
virus than the control animals receiving virus but 
no cortisone. Within this range, the larger the dose 
of cortisone, the larger the tumor. This effect upon 
the tumor was present only if the daily cortisone 
injections were begun before appearance of the 
tumor. If cortisone was delayed until appearance 
of the tumor, tumor size was affected little or not 
at all. Metastases were not observed. There was 
no striking difference in the amount of virus 
demonstrable per gram of tumor weight. The 
histological changes will be discussed; also the 
character of the cortisone-fibroma tumors when 
subjected to further rabbit passage. In the case of 
myxoma, rabbits receiving cortisone prior to virus 
inoculation displayed a striking absence of the 
malaise aud anorexia characteristic of the disease, 
also much less mucopurulent discharge from the 
mucous membranes than usual. Death occurred 
after approximately the same interval in both 
cortisone-treated and control rabbits. 


Neutralizing antibodies against recently isolated 
viruses in sera of human beings. K. C. SmitH- 
BURN. Labs. of Div. of Med. and Public Health, 
Rockefeller Fndn., New York City. 

Sera from 297 indigenous residents of British 
East Africa, each previously tested against yellow 
fever virus, were tested for their capacity to 
neutralize 8 different neurotropic viruses, namely: 
Bwamba fever, West Nile, Semliki Forest, Bun- 
yamwera, Ntaya, Mengo (= E-M-C group), Zika, 
and Uganda §, all isolated in Uganda. Only 3 of 
these viruses have ever been isolated from human 
beings. The others were recovered from naturally 
infected mosquitoes and wild animals. The purpose 
of the study was to determine the frequency with 
which these agents attack man. The results indi- 
cate that infection in man with Mengo virus is 
probably uncommon in the localities sampled. 
Neutralizing antibody against all the others oc- 
curred with sufficient frequency to indicate that 
infection with them in human beings is not uncom- 
mon. More than 40% of the sera neutralized 
Bwamba fever virus. The specificity of the results 
is established by the fact that many sera showed 
no neutralizing antibody for any of the viruses and 
by the fact that every serum was negative for at 
least 3 viruses. Results with each agent served as 
controls for the tests with the others. A number of 
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the sera neutralized more than | virus. Analysis of 
the data pertaining to these sera suggests differ- 
ences in the modes of transmission of the viruses 
concerned. 


Action of methionine in viral infections. DouGcLas 
H. Sprunt, Joun L. Woop* anv H. L. Scuvu- 
MAN.* Inst. of Pathology and Div. of Chemsitry, 
Univ. of Tennessee, Memphis. 

In earlier experiments we have shown that a low 
protein diet for a time increases the resistance of 
mice to swine influenza. Methionine was found to 
alter this so that the mice became more susceptible 
to swine influenza. The possibility that this change 
was due to an increased metabolism of the proteins 
in the liver was suggested. In order to study the 
effect of methionine in viral infections, methi- 
onine, in which the sulphur was radioactive, was 
given to mice on a low protein and a control diet. 
The animals on a low protein diet for 2 weeks 
which were inoculated with swine influenza were 
found to have more radioactive sulphur in the 
lungs and liver than did the control animals. These 
results suggest the two possibilities; 1) that methi- 
onine is concerned with viral multiplication as is 
indicated by the increase of methionine in the 
lung; 2) the metabolism of protein in the liver may 
be altered as is indicated by the increase of methio- 
nine in the liver of mice on a low protein diet with 
viral infections. This change in protein metabolism 
may have decreased antibody production and thus 
lowered the resistance of the mouse to infection. 


Role of popliteal lymph node cells and splenic cells 
in synthesis of diphtheria antitoxin. Abram B. 
Stavitsky. Dept. of Microbiology, Western Re- 
serve Univ. Med. School, Cleveland, Ohio. 

The data presented implicate the lymph node 
cells in antitoxin production following local in- 
jections and the splenic cells after intravenous in- 


jections of toxoid. Removal of the node 7 days 


before the second local injection of toxoid results 
in a greatly reduced secondary antitoxic response 
compared to that of the unoperated controls. Like- 
wise splenectomy 1 week before the second intra- 
venous injection led to a considerably reduced 
antibody response. Intravenous injection into 
normal rabbits of lymph node cells removed about 
6 days after the second local toxoid injection 
resulted in the appearance of up to 1 unit of anti- 
toxin per ml. of blood in the recipient 5 days later. 
Similar results followed the transfer of splenic 
cells from rabbits which were intravenously inocu- 
lated with toxoid. At any one time following the 
appearance of antitoxin there was much more 
total and antibody protein in the blood of the 
recipients than in the transferred cells. Before 
transfer the cells contained enough antigen to 
produce several units of antitoxin upon injection 
into primarily immunized rabbits, but not enough 
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to immunize normal rabbits primarily. Thus nor- 
mal rabbits which received lymph node or splenic 
cells from immunized animals developed antitoxin 
5 days later but did not display a secondary anti- 
toxic reaction to an injection of toxoid 2 or 3 weeks 
later. The available evidence suggests that the 
transferred cells either synthesize or cause the 
synthesis of antitoxin de novo in their new host. 


Immunologic activity of acid-precipitate in hemo- 
lytic streptococcus filtrates (NY5 strain). AARON 
H. Stock AND ETHEL VERNEY.* Dept. of Bacteri- 
ology and Immunology, Univ. of Pittsburgh School 
of Med., and Children’s Hospital, Pittsburgh, Pa. 
In 1930 Ando and associates reported on an acid- 

precipitable fraction in filtrates of cultures of 
hemolytic streptococci. They believed the fraction 
was a nucleoprotein, bacterial in origin, and a 
cause of false-positive Dick tests. Ando et al. used 
‘ordinary’ broth in their work. Since either of the 
usual ingredients of broth may contain acid- 
precipitable substances, the existence of the bac- 
terial entity was questionable By utilizing 
filtrates from cultures grown in dialyzate broths, 
we have demonstrated an acid-precipitable frac- 
tion that unquestionably developed after bacterial 
growth. Immunologic studies were made with 
several preparations of acid-precipitate. It was 
found that scarlet fever toxin was adsorbed on 
some of the acid-precipitates. None of the ma- 
terials tested appeared to give false-positive Dick 
tests. The results of serologic tests against normal 
serums, and antibacterial and antitoxic serums of 
streptococcal origin will be presen ted. 


Poliomyelitis viruses propagated in tissue cultures 
as antigens in the complement fixation test. 
ARNE SvEpMyR,* JOHN F. ENDERS AND ANN 
Houitoway.* Research Div. of Infectious Dis- 
eases, Children’s Med. Center, Boston, Mass. 
Complement fixation, apparently specific, was 

obtained with antigens containing Lansing and 

Brunhilde viruses and their homologous antisera 

prepared by the hyperimmunization of monkeys 

with infected monkey cord. Moreover, a signifi- 
cant rise in antibody titer against Brunhilde anti- 
gen was demonstrated in the convalescent serum 
of several patients from whom Brunhilde type 
viruses had been isolated. The drop technique of 

Fulton and Dumbell (J. Gen. Microbiol. 3: 7, 1949) 

was used. The antigens were concentrated from 

supernatant fluids of human tissue cultures by 
means of a simple method of ultrafiltration 

(SerBert, J. Biol. Chem. 78: 345, 1928) and clarified 

by centrifugation at high speed. Anticomplemen- 

tary activity was abolished by moderate heating. 

Materials concentrated as much as 600 times have 

been used as antigens. A Brunhilde antigen in 

supernatant fluids of suspended cell flask cultures, 
showed optimal activity when concentrated only 
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20 times. On the other hand certain fluids infected 
with the Lansing strain have required a greater 
degree of concentration. The best starting ma- 
terials for the preparation of antigens have so far 
been obtained from roller cultures in which a 
simple dialyzable medium was substituted for a 
complete medium after cell growth had taken 
place and after inoculation of the cultures with 
the virus. 


The cockroach as a natural extrahuman source of 
poliomyelitis virus. JERoME T. SyvERTON, 
Ropert G. FiscHer,* Sipney A. Smiru,* 
Ricnarp P. Dow* anp HERBERT F. Scuoor.* 
Dept. of Bacteriology and Immunology, Univ. of 
Minnesota and the Communicable Disease Center, 
U.S. Public Health Service, Atlanta, Ga. 

Studies in this laboratory have made known the 
ability of the cockroach Periplaneta americana, 
under laboratory conditions to acquire, maintain 
and excrete 1) mouse encephalomyelitic virus, 
GDVII strain; 2?) Coxsackie virus, group A, type 
4; 8) human poliomyelitis virus, Brunhilde type, 
Minnesota and Mahoney strains. Sufficient virus 
was excreted daily over a period of from 7-15 days 
to paralyze and more commonly to kill the re- 
cipient animals. The identity of each virus after 
recovery from recipient animals was established. 
These laboratory findings were extended by field 
studies to learn whether cockroaches captured un- 
der natural conditions will yield on test in suscep- 
tible hosts human poliomyelitis virus and/or Cox- 
sackie virus. It is timely to report the isolation of 
4 strains of poliomyelitis virus from 4 lots of cock- 
roaches captured on the premises of paralytic poli- 
omyelitis patients from 2 states. Cockroaches 
from a 3rd state are under study. These lots of 
cockroaches were made up of 3 species commonly 
associated with man: Periplaneta americana, the 
large winged American cockroach; Supella supel- 
lectilium, the tropical roach; Blattella germanica, 
the common small German Roach or ‘croton bug.’ 
The premises from which the roaches were ob- 
tained are representative of good and poor sani- 
tary environments. It should be pointed out that 
these results are preliminary to studies under way 
and that the relation of the cockroach to the nat- 
ural transmission and dissemination of poliomye- 
litis remains to be determined. As far as we are 
aware this is the first time that a cockroach has 
been implicated as a natural vector of a virus. 


Experimental disseminated encephalomyelitis 
produced in mice by proteolipide A and B (Folch 
and Lees). CHLOE TAL* AND PETER K. OLITSKY. 
Rockefeller Inst. for Med. Research, New York 
City. 

Mice, especially the H-line, Swiss-W strain, use- 
ful for experimental production of disseminated 
encephalomyelitis (allergic or isoallergic enceph- 
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alomyelitis) (Olitsky and Yager, J. Exper. Med. 
90: 213, 1949), have been injected with several 
chemical substances and with different fractions 
of homologous and heterologous cerebral tissue, 
all admixed with the Freund type of adjuvant. The 
object of the tests was to identify or isolate the 
encephalitogenic agent; but they failed. A new 
group of lipoproteins, the proteolipides, dis- 
covered recently by Folch and Lees (J. Biol. Chem. 
191: 807, 1951) were then used. Proteolipide A, 
prepared by the latter from cattle brain and made 
available by their generosity, when mixed with 
adjuvant was found to be characteristically but 
mildly encephalitogenic in 7 of 20 mice. Proteo- 
lipide A and B prepared in this laboratory from 
normal adult mouse brain (mice react more regu- 
larly to homologous brain tissue), added to ad- 
juvant, induced disseminated encephalomyelitis 
in 27 of 28 mice receiving it. What is significant is 
that the residue of brain tissue was practically in- 
active. It is thus probable that the encephalito- 
genic agent is in the proteolipide fraction. Since 
this is not a pure substance, further study is being 
carried out to isolate, if possible, any active com- 
ponent. 


Localization of X-ray injury to the initial phases of 
antibody response. W. H. Tauitarerro, L. G. 
TALIAFERRO* AND E. F. Janssen.* Univ. of 
Chicago, Chicago, Il. 

Hemolysin titers (50% units determined photo- 
metrically) were followed at frequent intervals in 
rabbits receiving total body x-irradiation with 600 
or 700 r before or after a single injection of a stand- 
ardized suspension of approximately 1.25 ml. of 1% 
sheep red cells/kg. rabbit. The administration of 
700 r to rabbits during 1 week before the injection 
of red cells resulted in approximately doubling the 
induction period, decreasing the rate of the initial 
antibody rise, and reducing peak titer to about 
1/7th that in nonirradiated controls. These effects 
disappeared after a month in that an essentially 
normal response was obtained in rabbits injected 
with red cells a month after irradiation. Similar 
irradiation of rabbits from 2 hours to 2 days after 
immunization also resulted in doubling the induc- 
tion period but it did not decrease the peak titer 
as compared to controls. The lengthening of the 
induction period in both affected groups and the 
occurrence of normal amounts of antibody in 
animals irradiated when the immune process had 
been in progress only 2 hours indicate that the 
damage of x-irradiation to antibody formation is 
largely limited to the early phases of the immune 
process. (Work done under a contract between the 
U. S. Atomic Energy Commission and the Uni- 
versity of Chicago.) 


I)! labelled antigen precipitation as a measure of 
, quantity and avidity of antibody. Davip W. 
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‘TALMAGE* AND Pau H. Mavurer®* (introduced 
by Frank J. Dixon). Dept. of Pathology, Univ. 
of Pittsburgh School of Med., Pittsburgh, Pa. 

A modification of the labelled antigen precipita- 
tion method of Eisen and Keston has been used to 
survey over 300 antisera obtained in the study of 
x-radiation effect on antibody production (to 
bovine gamma globulin in rabbits). Where possible 
the results have been compared with those ob- 
tained by quantitative precipitin techniques. The 
amount of antibody was expressed in terms of 
micrograms of antigen nitrogen precipitated per 
ml. of serum at the point of 80% antigen precipita- 
tion; but these values, if desired, may be converted 
to antibody nitrogen using known antibody/anti- 
gen ratios. A plot of the percentage antigen pre- 
cipitated versus micrograms antigen added per ml. 
serum gives a curve which reflects the ease with 
which precipitation is inhibited by excess antigen. 
The slope of this curve was found to vary markedly 
from serum to serum but remained relatively 
constant for any individual serum despite dilution 
in saline or normal serum. These differences in 
inhibition of precipitation reflect a basic quality 
of the antibody, most likely its avidity. The 
sensitivity of the method is limited only by the 
solubility of the specific precipitate at 0° C., which 
approximated one microgram antibody nitrogen 
per ml. The advantages of this method are: /) it 
consumes only 3-4 ml. of serum, 2) it takes one- 
third to one-fifth of the time required of quantita- 
tive precipitin methods and 3) it provides results 
which may be used either as a separate measure of 
antibody content or when desirable serve as a 
guide for quantitative precipitin determinations. 
(This study was supported by Atomic Energy 
Commission contract No. AT (30-1)-1205.) 


Carditis in the generalized Shwartzman reaction 
produced with group A streptococci. LEwis 
Tuomas, Ftoyp DENNY AND JOAN Fuioyp. Re- 
search Lab. of the Heart Hospital, Dept. of Pedi- 
atrics, Univ. of Minnesota Med. School, Min- 
neapolis. 

Systemic infection of rabbits by Group A strep- 
tococci caused a marked alteration in the response 
to bacterial toxins capable of eliciting the 
Shwartzman reaction. Streptococcal infection was 
produced by an intravenous injection of broth 
suspensions of streptococci. Two or 3 days later 
the animals were given an intravenous injection 
of toxin derived from cultures of meningococci or 
S. marcescens. Death occurred within 5 days after 
the injection of toxin in approximately 50% of the 
animals, and lesions were demonstrable in the 
heart and kidneys in over 70%. The cardiac lesions 
varied depending on the duration of life after the 
injection of toxin. In animals dying within the 
first 24 hours, extensive hemorrhages into the 
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myocardium were seen. In animals dying or sacri- 
ficed between the 2nd and 8th day, the lesions con- 
sisted of 1) fibrinoid deposition within the walls of 
blood vessels, with necrosis of the vessels, 2) ex- 
tensive necrosis of myofibers, 3) pericarditis, 4) 
mild valvulitis, and 4) numerous collections of 
mononuclear inflammatory cells, ‘owl-eyed’ cells, 
and multinucleated giant cells. The kidney lesion 
was bilateral cortical necrosis. Control animals in- 
fected with streptococci without toxin, or given 
toxin without streptococcal infection, showed no 
cardiac or renal lesions. Penicillin treatment did 
not prevent the development of carditis unless in- 
stituted at the time of injection of streptococci. 
Studies on the capacity of heat-killed strepto- 
cocci to produce similar cardiac and renal lesions 
are in progress. 


Effect of heterocyclic and other thiosemicar- 
bazones on vaccinia infection in the mouse. R. 
L. THompson AND S. A. Minton, Jr.* Dept. of 
Microbiology, Indiana Univ. Med. Center, Indian- 
apolis. 

Certain derivatives of thiosemicarbazone have 
been observed to protect mice against the vaccinia 
virus. Protection is obtained when the .virus is 
inoculated intracerebrally and the compounds are 
administered in the diet. In experiments in which 
the I.H.D. strain of virus was used and benzalde- 
hyde thiosemicarbazone was fed in a casein- 
sucrose diet in concentrations of from 0.02 to 
0.08%, 144 of 244 treated mice (59%) survived in 
contrast to 40 of 243 untreated animals (16%). In 
similar experiments benzaldehyde semicarbazone 
(0.1%) failed to reduce the fatality rate. Substitu- 
tions in the benzene nucleus or in the 1- or 4-po- 
sitions of the thiosemicarbazone portion of the 
molecule were found to reduce the protective 
capacity. The activity of cinchoninaldehyde, 
isatin and 2-thenaldehyde thiosemicarbazones was 
equal to or greater than that of benzaldehyde 
thiosemicarbazone; nicotinaldehyde and isonico- 
tinaldehyde thiosemicarbazones were less active 
and 3-thenaldehyde thiosemicarbazone exhibited 
variable results: 


Adaptive phenomena in a biosynthetic pathway. 
Henry J. VOGEL* AND BERNARD D. Davis. U.S. 
Public Health Service Tuberculosis Research Lab., 
Cornell Univ. Med. College, New York City. 

It has been suggested by Monod, Stanier and 
others that the formation of so-called constitutive 
enzymes, like that of adaptive enzymes, may in- 
volve participation of their substrates. Since the 
substrates of constitutive enzymes are normally 
present in the cell, this hypothesis seemed capable 
of being tested with bacterial mutants deficient in 
such a substrate. Accordingly, growth rate experi- 
ments were performed on the anabolic utilization 
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of an ornithine precursor (I) (Federation Proc. 10: 
423, 1951) by mutant 39A-23 of Escherichia colt. 
This strain is blocked before I, and hence will not 
grow on minimal medium, containing glucose and 
ammonium salts as carbon and nitrogen sources, 
unless supplemented with a member of the bio- 
synthetic sequence: I, ornithine, citrulline, argi- 
nine. Cells grown on a limiting supplement of I, 
when subsequently inoculated into medium con- 
taining either 4 ug/ml. of L-arginine or an equi- 
molar concentration of I, gave almost identical 
growth curves without appreciable lag. After 
preliminary growth on limiting arginine under 
otherwise identical conditions, approximately the 
same curve was obtained on arginine; in contrast, 
on I a pronounced lag was observed, although 
ultimately identical growth levels were attained. 
This effect suggests that one or more ‘constitutive’ 
enzymes on the anabolic pathway of I are formed 
adaptively in response to I. This interpretation 
has been confirmed by studies on the enzyme ac- 
tivity of non-growing cell suspensions. The same 
adaptive phenomena have not been demonstrable 
with certain other intermediates, including or- 
nithine and citrulline. 


Appearance of diphtheria antitoxin following trans- 
fer of cells taken from immunized rabbits. Opp 
A. WaGER* AND MERRILL W. Cuase. Dept. of 
Microbiology, New York Univ. College of Medi- 
cine, and Rockefeller Inst. for Med. Research, 
New York City. 

Because diphtheria antitoxin can be determined 
accurately and natural diphtheria antitoxin is 
practically absent from rabbits, the experiments 
reported by Chase (Federation Proc. 10: 404, 1951) 
and by Harris and Harris (Federation Proc. 10: 409, 
1951) have been repeated with cells taken from 
rabbits undergoing active immunization with 
diphtheria toxoid. The report of the appearance of 
circulating antibody within a few days after 
normal animals were injected with cells from 
lymph nodes and spleens of immunized animals 
was confirmed. Diphtheria antitoxin was found as 
early as 18 hours after the intravenous injection of 
washed cells (0.5-1.8 ml.), the concentration 
ascending until the 5th day (from ;'y to } unit 
antitoxin/ml.) and falling during the following 5 
to 9 days. In these experiments corresponding 
antibody was not found in extracts of cells sub- 
jected to grinding. Cells were secured from donors 
between 8 and 10 days following first stimulation 
with toxoid or following a secondary stimulation 
in animals given their primary stimulus long be- 
fore. In addition to the early appearance of anti- 
body in the recipient animals, there was a separate 
event commencing at about the 12th day, a marked 
production of antibody reaching its peak around 
the 4th week and subsequently decreasing. This 








486 





latter effect is interpreted as active immunization 
indicative of the presence of antigen associated 
with the well-washed cells, a conclusion further 
suggested by the secondary response of the cell 
recipients to a much later injection of toxoid. 


Poliomyelitis and Coxsackie viruses from Egyptian 
flies. RoperT Warp. Dept. of Pediatrics, New 
York Univ. College of Med., New York City. 

The so-called ‘sanitation theory’ of poliomyelitis 
holds that the people of countries having primitive 
sanitation become immunized early as a result 
of repeated exposure to virus. Serological evidence 
to support this is derived from studies showing the 
development of neutralizing antibody to the Lan- 
sing strain at an earlier age in endemic countries 
than obtains in areas where the disease is epidemic. 
A comparable difference is seen in the age inci- 
dence of the paralytic disease. On the other hand, 
in countries where epidemics occur there is less 
opportunity for constant widespread fecal (virus) 
dissemination with resulting delay of the natural 
immunizing process. One possible factor of im- 
portance in explaining the inception of epidemics 
during the warm season is the repeated finding of 
virus in flies in epidemic areas and their proven 
ability to contaminate food. Therefore it seemed 
important to determine whether or not poliomy- 
elitis virus could be detected easily year in year 
out in flies trapped in a country where the disease 
is endemic. A start was made by collecting flies 
during the summer of 1951 in and around Cairo, 
Egypt. Although only a few specimens have been 
tested to date in monkeys, at least one has yielded 
poliomyelitis virus. Nine of 13 specimens tested in 
newborn mice have yielded Coxsackie-like viruses. 
The results of further tests and the implications 
of the findings will be discussed. 


Cultivation of Coxsackie viruses in human tissues. 
T. H. WELxER, F. C. Ropsins anp M. B. Stop- 
DARD (introduced by JoHn F. ENpers). Re- 
search Div. of Infectious Diseases, Children’s 
Med. Center, Boston, Mass. 

Cultures of various human tissues have recently 
been used in this laboratory for the isolation of 
poliomyelitis viruses. The demonstration of the 
occasional coexistence of Coxsackie and polio- 
myelitis viruses in human feces prompted an in- 
vestigation of the behavior of the former agents in 
tissue cultures. Both suspended cell and roller 
tube cultures of several human tissues were em- 
ployed. The High Point strain of C virus was 
selected as a representative of Dalldorf’s Group A 
and the DeMole strain as a representative of 
Group B. Evidence has been obtained that the 
DeMole strain may be propagated serially in sus- 
pended cell cultures of human kidney, brain, or 
intestinal tissue, but unlike the poliomyelitis 
viruses does not multiply in cultures of human 
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embryonic skin-muscle tissue. Quantitative data 
on the multiplication of DeMole virus will be pre- 
sented. No cytopathogenic effect of the DeMole 
virus similar to that exhibited by the viruses of 
poliomyelitis has so far been noted in roller tube 
cultures of human embryonic skin-muscle or kid- 
ney tissue. Comparable studies are in progress 
with the High Point strain. An additional strain 
of Coxsackie virus having the pathogenic proper- 
ties of Group A was recovered from tissue cultures 
of human kidney inoculated with fecal material 
from a case of non-paralytic poliomyelitis. This 
agent has been propagated in cultures of human 
tissues and has induced a cytopathogenic effect. 


Preparation and use of stroma of normal and 
trypsinized human red blood cells for quantita- 
tive hemagglutination studies. Henry J. WINN,* 
MattrHew C. Dopp aANpd CLAUDE-STARR 
Wricut.* Depts. of Medicine and Bacteriology, 
Ohio State Univ., Columbus, Ohio. 

Data from previous studies carried out in this 
laboratory indicated antiagenic differences be- 
tween normal human erythrocytes (O, RH+) and 
cells treated with .1% trypsin for 30 minutes at 
37° C. In the course of investigating the nature of 
these differences quantitative hemagglutinin de- 
terminations were carried out according to the 
methods of Heidelberger and Kendall (1942). 
Human erythrocytic stroma were found to be 
markedly soluble in saline controls buffered at pH 
7.4 and data obtained are, therefore, unreliable. 
Attempts to prepare stroma which would be more 
satisfactory for such purposes have been carried 
out. Stroma have been prepared from normal cells 
and from cells previously treated with trypsin. 
Stroma from trypsinized cells are more readily 
freed of hemoglobin and show greater tendency to 
flocculate than do stroma from normal cells. 
Liquid nitrogen distilled water and mechanical 
disintegration have been employed to effect sepa- 
ration of hemoglobin from intact stroma which 
were subsequently subjected to a variety of wash- 
ing procedures in which temperature, pH and salt 
concentration were controlled. Lysis of red blood 
cells with distilled water at pH 4.5 to 5.5 and low 
ionic strength at ice box temperature is most satis- 
factory. Solubility of such preparations in saline 
and normal rabbit serum buffered at px 5.0 to pH 
7.4 is increased at higher pH. Results of quantita- 
tive hemagglutinin determinations carried out in 
the lower pH range have been obtained and these 
are compared to initial results at px 7.4. 


A study of factors important for the application of 
roller tube cultures of monkey testicular tissue 
to quantitative immunologic studies with polio- 
myelitis viruses. J.S. YoUNGNER, Jonas E.SALK 
AND ExsiE N. Warp.* Virus Research Lab., Univ. 
of Pittsburgh School of Med., Pittsburgh, Pa. 
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The cytopathogenic indicator of poliomyelitis 
virus multiplication in tissue culture and the in- 
hibitory effect of antiserum upon virus growth has 
provided the means for development of a useful, 
quantitative, immunologic tool. For these investi- 
gations the techniques described by Robbins, 
Enders and Weller have been modified; principal 
differences are the use of monkey testicular tissue 
rather than tissue of human origin, and minor 
differences in the composition of the nutrient 
media employed. In the course of these studies, 
marked differences among strains with respect to 
the degree of their cytopathogenic effect were ob- 
served. For this reason prototype viruses were 
selected as antigens for the serologic test from 
among strains that produce severe changes evident 
most consistently and appearing in the shortest 
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time. Employing as prototype viruses three strains 
of marked cytopathogenic activity, i.e. Mahoney 
(Type 1), Y-SK (Type 2), and Saukett (Type 3), an 
attempt has been made to standardize a neutrali- 
zation test for the determination of titer of serum 
antibody. Among factors studied for their influ- 
ence upon neutralizing antibody titer were /) 
number of tissue culture infectious doses of virus, 
2) inoculation of serum-virus mixtures with or 
without preincubation and 3) the use of one or 
more treatments with antiserum dilutions at the 
time of successive fluid changes. With a procedure 
involving the inoculation of serum only once, i.e. 
when mixed with virus, it is possible to know the 
titer of the serum in 6 days using approximately 
10-32 TCIDso. The applications of the method will 
be illustrated. 
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Serum and aortal lipid changes in atherostlerotic 
hens treated with adenosine-5-monophosphate. 
LAWRENCE J. Mitcu,* Rosert F. RepmMonp,* 
WixuraM W. CatHoun,* HERMAN I. CHINN AND 
CARDIOVASCULAR RESEARCH Group. Dept. of 
Pharmacology and Biochemistry, USAF School of 
Aviation Medicine, Randolph AFB, Tez. 

Harvill (private communication) had observed 
that adenosine-5-monophosphate (AMP) (MY-B- 
DEN, Ernst Bischoff Co., Ivoryton, Conn.), 
markedly depressed the serum cholesterol levels 
in men. In view of the presumed importance of 
cholesterol to the general problem of atheroscle- 
rosis, AMP was administered to 2-year old hens in 
which aortic atherosclerosis had spontaneously 
developed. It was found that this treatment in 
chickens not only depressed cholesterol levels but 
simultaneously elevated serum _ phospholipid 
values so that the phospholipid/cholesterol ratio 
was increased by 30%. In addition, the serum con- 
centration of the S¢ 12-20 class of lipoproteins, as 
determined ultracentrifugally, was increased in 
the AMP-treated hens by 300%. These serum 
changes were associated with an average decline 
of 50% in aortal cholesterol concentrations and an 
equally significant fall in aortal fat content. Cor- 
responding to the chemical changes observed in 
the aortas of AMP treated hens, gross grading of 
the extent of atherosclerosis at autopsy indicated 
that AMP markedly reduced the pathology. 


Variations of oxygen consumption and rectal tem- 
perature of dogs during nembutal anesthesia. 
GABRIEL G. NaHAs* AND ALLAN HEMINGWAY. 


Dept. of Physiology, Univ. of Minnesota, Min- 

neapolis. 

Eight mongrel dogs, weighing from 16-31 kg., 
were anesthetized with a standard dose of nem- 
butal amounting to 30 mg/kg. of body weight. 
Using the open circuit method, oxygen uptake was 
measured 4 times during a period of 2 hours follow- 
ing onset of anesthesia. Continuous rectal temper- 
ature was also recorded, using a thermistor. The 
procedure was carried out in a constant tempera- 
ture room set at 25° C. After 30 minutes of anes- 
thesia, the average oxygen uptake fell from a pre- 
anesthetic control value of 160 cc/m?/min. to 115 
cc., a 28% drop, while the average minute volume 
fell from 6.65 to 2.47 1., a 683% drop. During the 
same period, the average rectal temperature fell 
from 38.84° C. to 37.76° C. After 60 minutes of 
anesthesia, the average oxygen uptake was 128 
cc/m?/min., the minute volume 4.0 1., and after 
120 minutes, 172 cc. and 4.4 1. respectively. The 
animals started shivering between 80 and 100 
minutes after the onset of anesthesia. The average 
rectal temperature after 2 hours of anesthesia was 
still 37.19° C., a value significantly lower than the 
preanesthetic control one. Attempts were made to 
determine if the animals were equally sensitive to 
hypoxia throughout the foregoing period of anes- 
thesia. 
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Action of fluoroacetate on serine and glycine 
metabolism in vivo. Jonge AwaparRa. Univ. of 
Texas, M. D. Anderson Hosp. for Cancer Re- 
search, Houston. 

As a result of blocking the oxidation of citric 
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acid in vivo by the administration of non-lethal 
doses of sodium fluoroacetate, a series of changes 
has been observed in the distribution of free 
amino acids in various organs of the rat. Serine 
increases significantly in the heart of fasted rats 
3 hours after the administration of 1.6 mg/kg. of 
sodium fluoroacetate. No changes were observed 
in the serine content of the liver when fluoroace- 
tate was given alone, but the serine concentration 
doubled in the liver if pyruvate and fluoroacetate 
were given simultaneously. The administration 
of pyruvate or a-ketoglutonate by themselves 
did not elicit any changes in the serine con- 
tent of the organs investigated. A similar ob- 
servation was made on the glycine content of the 
heart and liver. The administration of fluoroace- 
tate and pyruvate resulted in a significant in- 
crease in the glucine content of the heart, but not 
in the liver. The mechanism responsible for these 
changes in the fluoroacetate treated animals has 
not been elucidated as yet. The formation of 
serine from lactate or pyruvate has been reported 
by Buchanan, Sonne and Delluva (J. Biol. Chem. 
173: 81, 1948) and Anker (J. Biol. Chem. 176: 1337, 
1948). They postulated the direct formation of 
serine from pyruvate or lactate, prior to conver- 
sion to glycine. In the present study, a defective 
pyruvate oxidation could conceivably lead to an 
alternate pathway, namely serine, and/or glycine 
formation. 


Metabolism of 2-aminofluorine in rat. HeLmut 
R. Gutmann, Guapys E. KigELty anp MICHAEL 
KLEIN (introduced by Joun L. Woop). Cancer 
Research Labs., Univ. of Florida, Gainesville. 
Using diazotization and coupling with sodium 

2-naphthol-3,6-disulfonate (R-salt), the distribu- 
tion of aromatic amino groups in the tissues of 
normal, riboflavin depleted and partially hepatec- 
tomized rats has been studied 4 and 12 hours fol- 
lowing a single intraperitoneal injection of the 
carcinogen, 2-aminofluorene. In all instances the 
amounts of diazotizable compound which could 
be recovered decreased with time as described 
previously for 2-acetylaminofluorene. On the ba- 
sis of the properties of diazotized and coupled 
2-amino-7-hydroxyfluorene it is suggested that 
the apparent in vivo destruction of injected diazo- 
tizable material may be due to hydroxylation of 
2-aminofluorene. No appreciable differences in 
the distribution of administered diazotizable 
compound were observed between normal and 
riboflavin deficient rats. On the other hand, the 
quantities of diazotizable material in the tissues 
of hepatectomized rats were 2-3 times greater 
than in intact animals. The data indicate that the 
liver is involved in the apparent decrease of the 
amino group of injected 2-aminofluorene. 
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Effect of stilbestrol on body weight and repro- 
ductive organs of male rat. D. W. Snair,* SyBiu 
E. Jarrray,* L. I. PuGsuey anp L. A. ScHw1Nne- 
HAMER.*Food and Drug Lab., Dept. of Natl. 
Health and Welfare, Ottawa, Canada. 

A study has been made of the effects of varying 
the number of doses of stilbestrol over different 
periods of time on the reproductive organs of the 
male rat, and it was found that increasing the 
number of injections has the same effect as giving 
a larger dose over a shorter period of time, prob- 
ably by keeping a sustained level of stilbestrol 
in the body. The effect of relatively small doses 
over a long period of time was confirmed by giving 
microgram doses (1, 5 and 25) orally over a period 
of 180 days. During this time no tolerance to stil- 
bestrol was demonstrated. A linear relationship 
was obtained when the logarithm of the dose of 
stilbestrol administered (0.0125-5.0 mg.) was plot- 
ted against the percentage decrease in testes 
weight. This relationship was also found when the 
log of the dose was plotted against the percentage 
decrease in body weight although this line had a 
much more gradual slope. When the administra- 
tion of stilbestrol was discontinued, the seminal 
vesicles, coagulating glands and ventral prostates 
regained their weight by the third to fourth week 
but the testes remained below the control values 
until the sixth to ninth week. A study has also 
been undertaken to ascertain the effect of stilbes- 
trol on organ weights in the hypophysectomized 
male rat and the findings will be discussed. 


Anticoagulant activity of dextran sulfate esters. 
Homer E. Stavety, Puiuie J. BAKER JR. AND 
H. G. Payne (introduced by ALFrep E. WI L- 
HELMI). Pharmaceutical and Chemical Research 
Divs., Commercial Solvents Corp., Terre Haute, 
Ind. 

Since the discovery by Howell (Bull. Johns 
Hopkins Hosp. 42: 199, 1928) that heparin con- 
tains sulfate groups (subsequently shown to be 
attached by an ester linkage to the carbohydrate 
moiety), a large number of polysaccharide sulfate 
esters have been prepared and tested for anti- 
coagulant activity. Many of these possess con- 
siderable activity but have been found to be too 
toxic for clinical use. In 1945 Grénwall and co- 
workers prepared sulfuric acid esters of partially 
degraded dextran of varying molecular weight 
and concluded that all were too toxic for human 
use. In connection with our dextran research pro- 
gram we have prepared and tested a large number 
of dextran sulfate esters in which the average 
molecular weight, sulfate groups per anhydro- 
glucose unit, and degree of branching has varied. 
In vitro anticoagulant activity was virtually in- 
dependent of the molecular weight above 10,000. 
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No significant difference in activity was found 
between the limits of 1 and 2 sulfate groups per 
anhydroglucose unit; the trisulfate esters could 
not be readily prepared. Acute toxicities, how- 
ever, were roughly proportional to the molecular 
weight. Esters prepared from dextran having mo- 
lecular weights of 10,000-30,000 were significantly 
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less toxic to mice than those having higher mo- 
lecular weights. This conclusion is in accord with 
the work of Walton (Proc. Royal Soc. Med. 44: 
563, 1951). The best preparations were about 3 as 
active as sodium heparin (Lilly) when tested 
in vitro, but were 3-3 as active when tested in 
rabbits. 





